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Referat 
Intellectual Property (IP) is considered a valuable asset for a company and the relevance of 
effective IP management has been intensely discussed in the literature. However, research gets 
scarce when the focus is on SMEs and startups. Scholars and experts appoint the lack of knowledge 
on IP as one of the main reasons for the underperformance of small firms in the matter. Several 
initiatives attempted to solve the lack of knoweldge on IP unsuccessfully. Meanwhile, Brazil is 
seeking improvement in competitiveness and increasing its efforts on innovation. The number of 
startups sontrongly increased in the last years. This work uses Design Science Research to develop 
an innovative artifact to improve IP literacy among Brazilian startups. Using the design process 
stated in the methodology, we analyzed existing IP literacy systems and concluded with design 
recommendation for future systems. Additionally, we surveyed Brazilian startups to understand 
how these companies manage their IP and how they access knowledge. Consequently, we 
developed the system based on the recommendation from initial studies and evaluated it with 
potential users and IP experts in Brazil. Finally, Brazilian startups used the learning system and 
improved their knowledge on IP by increasing their capabilities of designing strategies to improve 
the IP value.  
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1. Introduction 
1.1. Background and Motivation of the Thesis 
Across industries worldwide, Intellectual Property Rights (IPRs) have been increasing its 
significance as for shares in enterprise value (Bijlani, 2002; Fisher III & Oberholzer-Gee, 2013). 
Intellectual assets are important key resources for competitiveness (Boisot, 1999) and, around 
two decades ago, the proactive management of Intellectual Property (IP) was yet considered one 
of the most significant developments of emerging businesses (Grindley & Teece, 1997). 
Although the importance of an effective IP management has been discussed for decades, only 
recently, evolving literature has highlighted the differences between small and medium-sized 
enterprises (SMEs) and larger companies regarding this matter (Graham & Sichelman, 2008; 
Leiponen & Byma, 2009; van de Vrande, Jong, Vanhaverbeke, & Rochemont, 2009).  
SMEs contribute significantly to job creation and improvements in employment conditions (De 
Kok et al., 2011; Prater & Gosh, 2005). Among the member states of the OECD (Organization for 
Economic Co-operation and Development),  99% of companies are SMEs, and they account for 
two-thirds of employment in those countries (OECD, 2010). Consequently, the effect of IP on SME 
success cannot be underestimated. In the European Union (EU), for example, 39% of total 
economic activity (Gross Domestic Product – GDP) is generated by industries with intensive 
Intellectual Property Rights (IPRs) such as patents, trademarks and copyrights. These industries 
generate 26% of all EU jobs and, when counting indirect jobs offered by companies that supply 
supporting goods and services to them, this number increases to 35.1% (European Patent Office 
& Office for Harmonization in the Internal Market, 2013). 
Innovative SMEs have a relevant impact in generating new processes and inventions, improving 
the technological process in the economy (Acs, 2009; Brant & Lohse, 2013). Among them, young 
firms are even more vital and significant contributors to economic development and are 
considered the primary source of job creation (Criscuolo, Gal, & Menon, 2014; Morrison, Breen, & 
Ali, 2003). A research in the United States shows that without startups, no net job growth would 
be seen in the country (Kane, 2010). Early-stage companies also tend to bring to the market more 
disruptive innovation, once disruptive products most of the times promise lower profit margin 
and, therefore, established companies are more reluctant about investing in those products 
(Christensen & Overdorf, 2000). 
IP management becomes a relevant topic for these small innovative companies since global 
competition is an important factor affecting them (Friesike et al., 2009; International Bureau of 
WIPO, N/A). Registering patents can significantly improve the ability of SMEs to generate 
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turnover and encouraging innovation affects their financial performance (Andries & Faems, 
2013). Utilizing IPRs strategically can improve competitiveness and, consequently, enable small 
enterprises to protect and exploit their assets (Hallberg, 2000; Hung, 2007). 
In addition, due to the lack of internal resources, small companies are using open innovation as a 
logical step to collaborate with external partners and, therefore, IP management becomes very 
important for these companies to strategically secure their rights and generate royalties (Lee, 
Nystén-Haarala, & Huhtilainen; Vanhaverbeke, 2012). 
The concern regarding SMEs becomes even higher when related to emerging economies and 
developing countries. Many of these emerging economies have been growing their investments in 
innovation. Brazil, as the largest economy in Latin America and the seventh largest economy in 
the world (World Bank Group, 2015), has been increasing its efforts to boost the innovation 
system and create a better scenario for private investments in technology development, according 
to the activities report done by the Ministry of Science, Technology and Innovation (MCTI, 2012). 
A law in 2005 placed Brazil among the countries considered generous regarding the concession 
of fiscal incentives to innovation (Araújo, 2010). Also, reforms in the Brazilian university system, 
although small, does increase research activities and, therefore, boost the number of technology-
based companies as a consequence of the investments in incubators and technological parks 
(Maculan & de Mello, José Manoel Carvalho, 2009). 
However, in 2014, Latin America suffered a general slowdown in its economy due to the decrease 
in commodities prices. Consequently, an improvement in the competitiveness and a major 
participation of manufactured products in the market has become more important and necessary 
to increase and sustain growth in a long term (World Bank Group, 2015). A study about 
competitiveness and innovation in Brazilian cities show that entrepreneurship development 
through the support to SMEs is considered among the steps to foster competitiveness in a city or 
region along with support to research and development (R&D) (Zhang, 2009).  
The IP system in Brazil has been improved within the last years, but the Brazilian IP Office (INPI1) 
still struggles with the lack of human and financial resources, which affects the licensing process 
and reduces appropriation of investments into research and development by private entities 
(Rodriguez, Dahlman, & Salmi, 2008). Moreover, Brazil ranks very low regarding the number of 
patents per US$ billion GDP (Zucoloto, Alves, & Fioravante, 2013). 
Another observation is the extreme low number of patent applications by national small 
enterprises. Less than three percent of the resident deposits were done by small entities (INPI - 
                                                          
1 INPI – Instituto Nacional da Propriedade Industrial 
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Instituto Nacional da Propriedade Industrial, personal communication, February 6, 2015). In 
Europe, for example, the European Patent Office (EPO) accounted 30 percent of patent deposits 
from SMEs in 2014 (EPO - European Patent Office, 2015). This reveals significant deficiencies 
Brazilian SMEs have in the usage of the patent system, compared to their European counterparts. 
Given the situation in Brazil and the importance of effective IP management for SMEs, especially 
young firms, it is necessary to improve managerial skills regarding intellectual assets in these 
firms. Several researches show that SMEs lack knowledge in IP. According to a study published by 
UNECE2 regarding commercialization of IPR, results from different countries show that IPR 
awareness is one of the major issues that should be improved in order to boost innovation and 
competitiveness (Evans, 2011). Taking that in consideration, what is IP awareness and how does 
this term differ from IP literacy?  According to a study done by the Office for Harmonization in the 
Internal Market, IP Awareness can be considered the prompted awareness of the expression 
“intellectual property” (Macchia Diaz 2013). Therefore, we consider IP awareness as the first step 
an individual or company takes in order to understand the importance of IP. Meanwhile, we 
consider IP literacy as the level of knowledge an individual or company possesses concerning IP. 
The more an individual or company actively absorbs or consume knowledge on IP, processing and 
applying this knowledge, the higher their IP literacy will be (Viana & Maicher, 2015). 
Larger companies are more IP aware while SMEs do not take too much advantage of the IP system 
(UK Intellectual Property Office, 2012). Some surveys among SMEs indicate that they do not make 
sufficient use of the formal IP system because they lack absorptive capacity. Additionally, 
innovative SMEs should have access not only to patenting know-how, but also to inputs in 
different types of IPRs and to informal means of protecting their competitive advantage (Evans, 
2011). This lack of capacity and capability when dealing with IP matters consequently causes 
SMEs to underutilize the opportunities of the IP system. They do not know the system or how to 
use it; the complexity and costs are high; and teaching, training and/or professional assistance is 
not easily accessible (World Intellectual Property Organization, WIPO, N/A). SMEs are an 
important resource for innovation and employment, but they also represent a challenge when 
trying to make the IPR market available for them as they lack experience and financial liquidity 
(University of St. Gallen, Fraunhofer MOEZ, 2011). 
IP-related organizations have developed many initiatives to raise IP awareness. As current 
discussions show, the effectiveness of these initiatives seems to be insufficient. Examples of issues 
in IP educational programs are as follows: content not being adjusted for a particular audience; 
focus on a particular form of IP and ignoring others; content is inappropriate for an audience that 
                                                          
2 UNCECE - United Nations Economic Commission for Europe 
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doesn’t know much about IP; differences in IP among sectors are not indicated; materials do not 
engage participants for being unattractive and dry; no evaluation or follow-up (O'Connel, 2013; 
Viana & Maicher, 2015). 
Considering the importance of IP for SMEs, especially for early-stage businesses, their lack of 
knowledge on IP and the current situation in developing countries and emerging economies, this 
study aims to develop an artifact that will contribute to the improvement on IP literacy among 
Brazilian startup companies.  
To explain the novelty of our work, it is necessary to explain the current state of the scientific 
literature on IP management and strategy. Only in the mid-nineties, non-legal literature on IP 
boosted and changed drastically regarding the number of publications (Hanel, 2004). A study 
regarding published scientific literature on IP found that a large number of articles generally 
discuss IP and competition without focusing on specific issues of the field (World Intellectual 
Property Organization, WIPO, 2012), such as IP management and licensing (Tran, 2015). Although 
an increase over recent years, the literature on international technology transfer still has 
concerning gaps, particularly in developing countries and countries with economies in transition 
(Arora, 2009). Additionally, most of the writing on the subject of IPRs has been done from 
specialists for specialists (Reitzig, 2004).  
Studies and scholars present their concern about the few numbers of literatures on IP 
management focused on specific issues and special attention to developing and transition 
economies. However, there are no existing scientific studies, which aimed on solving such a 
significant organizational problem as the lack of IP literacy, especially among small early-stage 
companies. 
1.2. Problem Statement and Research Questions 
Effective IP management is extremely important for SME, especially startups, in order to increase 
their competitiveness. Current conditions regarding IP management in small companies in Brazil 
is preoccupying when comparing to the developed world and other emerging economies. Many 
research results show that the lack of IP literacy among these companies leads them to a misuse 
of the system and aggravates their competitiveness. Some initiatives to improve IP literacy were 
developed by IP-related organizations but they seem to be insufficient. Hence, an increase in IP 
literacy among SMEs through an innovative educational learning system is extremely relevant. 
Such system might contribute to a better IP environment and, consequently, the entire innovation 
ecosystem in Brazil. 
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Figure 1: Illustration of Research Problem  
 
 
 
 
The figure above illustrates the research problem: the lack of effective IP literacy systems. 
Innovative educational systems are relevant to increase IP management activities and, therefore, 
startups competitiveness. However, current initiatives seem to be ineffective and insufficient. 
Taking into consideration the aforementioned problem, we formulated the following research 
questions: 
RQ1: How effective are the current IP literacy learning systems for startups and what are the 
characteristics of a resourceful system that delivers high-quality knowledge on IP? 
RQ2: How do Brazilian Startups manage their IP and how should innovative IP literacy systems 
provide knowledge to these companies? 
These first two research questions are pivotal to raise awareness of the current situation and 
propose solutions to the problem. They comprise the two first steps of the design process. 
RQ3: How to design an innovative and effective learning system that improves IP literacy 
among Brazilian startups and supports these companies regarding IP management activities? 
Research question number three reflects the need to develop the solution to the problem based 
on the answers from the first two research questions and evaluate this solution in order to assess 
its effectiveness.  
1.3. Research Purpose and Research Objectives 
The purpose of this research is to develop a solution to improve IP literacy among Brazilian 
Startups to positively affect their IP management skills and, consequently, improve their 
competitiveness.   
Based on our main goal, our research problem and research questions, the following objectives 
are necessary in order to develop an effective solution for improving IP literacy among startups 
in Brazil: 
Lack of 
 
Brazilian Startup 
Competitiveness 
Effective IP 
Literacy 
Systems 
 Brazilian Startup 
Competitiveness 
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Table 1: Research Objectives Related to Research Questions. 
Research Questions Research Objectives 
How effective are the current IP literacy 
learning systems for startups and what are 
the characteristics of a resourceful system 
that delivers high-quality knowledge on IP? 
1. To analyze the efficiency of different existing systems and 
initiatives around the world, which aim the improvement 
of IP literacy, and identify design patterns for future 
learning systems. 
How do Brazilian Startups manage their IP 
and how should innovative IP literacy 
systems provide knowledge to these 
companies? 
2. To identify the maturity steps of Brazilian Startups 
regarding IP management. 
3. To extract the level of knowledge on IP from Brazilian 
early-stage businesses and obtain indications on how 
these companies access knowledge to improve their 
managing skills. 
How to design an innovative and effective 
learning system that improves IP literacy 
among Brazilian startups and supports 
these companies regarding IP management 
activities? 
4. To integrate the studies and analysis from the previous 
objectives into the design process, build the platform and 
evaluate its effectiveness. 
The first objective comprises and analyzes the existing learning systems on IP literacy. With the 
purpose of deeply analyzing the current systems on this issue, it is necessary to appropriately find 
and select them and establish a set of criteria, which allows us to identify design patterns and 
recommend different approaches to new innovative learning systems.  
Objective two concerns the necessity to identify the level of IP literacy within Brazilian Startups. 
To do so, it is indispensable to identify the main IP management activities and sort them according 
to the steps of the managing process or their level of complexity. After that, it is possible to identify 
the level of literacy of these companies in line with the activities they are currently performing.  
Objective three aims on deeply analyzing the IP management activities of the startups and their 
knowledge based on where they stand on the maturity steps of the IP management process. It also 
extracts indications on how to approach the topic by obtaining information regarding how 
startups access knowledge. Based on that, we seek the appropriate means to reach these 
companies. 
The fourth objective comprises all the studies and analysis developed in order to reach the first 
three objectives and includes the entire design process and evaluation of the system. The learning 
system is based on the first results and its effectiveness evaluation seeks to measure the 
improvement of IP literacy among the Brazilian startups. The fourth objective guides the other 
steps of the Design Science Research Process suggested in the methodology.  
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1.4. Research Process Design and Methodology 
To achieve the purpose of this research, we designed a new and innovative learning system to 
improve IP literacy among startups in Brazil. Therefore, we established our study on the grounds 
of Design Science Research (DSR), which claims that scientific research can take place when 
designing an artifact to solve an organizational problem (Hevner, T. March, Park, & Ram, 2004).   
Although DSR has been well discussed and developed for the past decades, researchers still come 
across the question: can design be a considered an effective method for scientific research? Even 
before the term “science” was introduced to the methodology, Owen, 1997 had already 
recommended design as a tool to generate and accumulate knowledge, discussing the relation of 
design to research amid different disciplines (Owen, 1997). “Schools of architecture, business, 
education, law and medicine are all centrally concerned with the process of design” (Simon, 1996). 
The concept of DSR evolved and, today, many authors present solutions on how this methodology 
can be applied to scientific research, especially in Information Systems (Hevner et al., 2004; 
Peffers, Tuunanen, Rothenberger, & Chatterjee, 2008; Vaishnavi & Kuechler, 2004; Venable, 
2006). However, most of these authors follow the design process proposed by (Takeda, Veerkamp, 
Tomiyama, & Yoshikawa, 1990) in which the main activities within the process consist of the 
following steps: awareness of the problem, suggestion, development, evaluation and conclusion. 
DSR, when applied to Information Systems (IS), develops and assesses Information Technology 
(IT) artifacts, which aim at solving an organizational problem (Hevner et al., 2004).   
This study follows the concept of DSR described in the literature and the structure will follow the 
steps of the design process fully described in chapter 3. 
1.5. Structure of the Thesis and Research Contributions 
With the purpose of reaching the research objectives and answering the research questions, 
different studies took part and are described on the next pages, following the design process. 
Firstly, we present a profound understanding of the concepts of Intellectual Property 
management and Early-stage businesses. This study is followed by a summary of the current 
scenario for IP management and startup companies in Brazil.  
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Figure 2: Structure of the Thesis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Introduction to the Subject 
RQ1. How effective are the current IP 
literacy learning systems for startups and 
what are the characteristics of a 
resourceful system that delivers high-
quality knowledge on IP? 
RQ2. How do Brazilian Startups manage 
their IP and how should innovative IP 
literacy systems provide knowledge to 
these companies? 
Research Questions/Objectives: 
RQ3. How to design an innovative and 
effective learning system that improves IP 
literacy among Brazilian startups and 
supports these companies regarding IP 
management activities? 
RO1. To analyze the efficiency of 
different existing systems and 
initiatives around the world, which aim 
the improvement on IP literacy, and 
identify design patterns for future 
learning systems. 
RO2. To identify the maturity steps of 
Brazilian Startups regarding IP 
management. 
RO3. To extract the level of knowledge 
on IP from Brazilian early-stage 
businesses and obtain indications on 
how these companies access 
knowledge to improve their managing 
skills. 
RO4. To integrate the studies and 
analysis from the previous objectives 
into the design process, build the 
platform and evaluate its 
effectiveness. 
3. Methodology: 
Design-science Research: 
Design Process 
Complementary Research Methods 
2. Intellectual Property,  
Early-stage Businesses and  
Current Perspectives in Brazil 
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After discerning about the topics that revolve the research problem, we introduce results from 
studies based on the design process. Empirical results are systematically presented according to 
the design process and research objectives. Finally, these results prove that we improved IP 
literacy amongst participating companies and conclude our work. Figure 2 depicts how the thesis 
is structured. 
The main contribution of our work relies on the improvement of IP literacy amid Brazilian startup 
companies.  As the literature shows, the lack of IP literacy and how to use the IP system strongly 
affects the performance of these companies. We believe this improvement can take along higher 
participation of small innovative enterprises in the innovation system and positively affect the 
economic environment of a region or country.  
In addition, we developed studies along the design process, which can contribute to the literature 
on IP management and design of Information Technology (IT) artifacts. Our criteria for evaluation 
of IP literacy learning systems and our IP Management Framework are examples of new concepts, 
which might ground further studies in the field.  
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2. Intellectual Property, Early-stage Businesses and Current Perspectives in 
Brazil 
2.1. Introduction to Intellectual Property Rights 
The World Intellectual Property Organization (WIPO) defines intellectual property as “creations 
of the mind, such as inventions; literary and artistic works; designs; and symbols, names and 
images used in commerce”. IPR refers to the legal rights inventors possess over their intellectual 
property, which give them exclusive rights to exploit their creation for a period of time (Singh, 
2004). The WIPO also explains that IP is divided into two different categories: Industrial Property 
and Copyrights. The first includes patents for inventions, trademarks, industrial design and 
geographical indications, while Copyrights comprise of literary works, music, films, artistic works 
as well as some related rights, including artistic performances, recordings and the broadcasting 
of radio and television programs (World Intellectual Property Organization, WIPO, 2003b).  
The Paris Convention from 1883 discussed the protection of industrial property (Bodenhausen, 
1991) and currently has 176 contracting members worldwide, while the Berne Convention from 
1886 rules about the automatic protection of literary and artistic works after their publication in 
any medium, without requiring any sort of formal registration (Fitzgerald, Shi, Foong, & 
Pappalardo, 2011). Therefore, many IP offices around the globe name themselves as industrial 
property offices or institutes, while some other countries like the United States and Germany 
name their divisions as Patent and Trademark Offices. Historically, most countries have been 
providing protection services focused on industrial property rights.  
However, in order to assist judicial decisions on copyrights, many countries are providing the 
service for copyright registration integrated to industrial property protection. This protection 
takes place either in the official IP office or in a special office for copyright (i.e. US Copyright 
Office3). Computer programs, for example, are still under debate in many countries or regions 
regarding the most suitable type of IP. Different authors have classified software under copyright 
(Dunn, 1986), patents (Gratton, 2002), copyright and patent (Widdison, 2000), trade secrets 
(Carstens, 1994) and even suggested creating a sui generis right for software (Philips, 1992; Szabo, 
1986).  The difference between scholars also reflects on countries and regions. While in the United 
States, computer programs have been considered patentable in recent years, Europe does not 
regard software as patentable subject matter (Gonzalez, 2006).  
The role of the IP offices goes beyond the protection of patents, trademarks and now copyrights. 
Many offices provide special assistance on matters as far as computer programs, circuits, 
                                                          
3 United States Copyright Office - http://www.copyright.gov/ 
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geographical indications, plants varieties and the formalization of licensing contracts. The next 
table helps to understand the main types of IPRs and in which circumstances and individual or 
company should consider each one of them. It also shows which organizations are responsible for 
the protection of the different types of IPR. 
Table 2: The Main Types of IPR, Their Concept and Responsible Offices. 
IPR What? Where to Protect? 
Trademark 
Considers any sign that helps identify a product, service or 
institution. Helps consumers to recognize a specific product 
or service according to their features or quality. The 
protection has different periods in different countries but it 
can be renewed upon payment of related fees. 
National or Regional 
Trademark Offices. 
Patent 
It is granted to inventions. It can be either a product or a 
process that reflect a new way of doing something. Novelty 
and inventive step should be identified in order for an 
invention to be patentable. Novelty means the invention 
must show a new characteristic that is not known in the 
body of existing knowledge. Inventive step or non-
obviousness means that the inventive step should not be 
deduced by a person with average knowledge of the 
technical field. Patents are usually granted for the period of 
20 years, counting from the application date. 
National or Regional 
Patent Offices. 
Utility Model 
Also known as petty patents, utility model is a name given to 
some sort of inventions (i.e. mechanical inventions) and is 
found in the laws of over 30 countries and regional 
agreements. Mainly, petty patents are adaptations or 
implementation of existing technologies. It is considered a 
less complex invention for a short commercial life. While the 
“novelty” requirement should be met, the “inventive step” 
requirement may be less or even absent. Protection is 
usually granted between 7 and 15 years.  
National or Regional 
Patent Offices. 
Industrial 
Design  
An industrial design or design patent consists of three-
dimensional features such as the shape or surface of a good 
or two-dimensional feature such as patters, lines or colors. 
To be registered, any technical features of the object should 
not be protected by a previous design. Generally, designs are 
granted a five-year protection and can be renewed up to 15 
years. 
National or Regional 
Patent Offices. 
Copyright 
and Related 
Rights 
Copyrights consist of artistic or literary works and protect 
their authors, while related rights are closely associated to 
copyrights, since they consist of performances or broadcasts 
fully or partially based on existing copyrights. Generally, 
copyrights last for up to 50 years from the date of death of 
the author and related rights last 50 years from the day of 
the performance or broadcast.  
The rights are acquired 
automatically from the 
time of publication of 
the work and can be 
enforced in case of 
infringement. Some 
offices provide means of 
protection. 
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Geographical 
Indication 
Geographical Indication is a sign that represents a good or 
product that possesses a reputation due to its origin in a 
specific location. Usually it has the name of the region where 
the good is produced. It can consist of wide agricultural 
products as well as other products that culturally belong to 
a region. Appellation of origin is also a type of Geographical 
Indication and it is used in products that have a specific 
quality due to its geographical location.  
National or regional 
laws usually cover 
geographical indications 
and they apply to all the 
goods in a region that 
follows specific 
production processes 
determined by the law. 
Source: Own compilation based on (World Intellectual Property Organization, WIPO, 2003b) and (World 
Intellectual Property Organization, WIPO, 2008). 
The table above shows the different types of formal IPRs described by the WIPO. However, there 
are informal methods of protecting an IP. Secrecy and lead-time are examples of informal ways of 
protecting intellectual assets. Nature of the invention (the process of a product), costs, the length 
of protection, reverse engineering, knowledge disclosure are, for example, some of the factors 
taken into consideration when deciding between patent and secrecy (Hall, Helmers, Rogers, & 
Sena, 2014).  
2.2. Importance of IP and Startups 
The significance of IPRs in economic activities is different for each nation or region, according to 
the amount of resources and efforts deposited on the creation of intellectual capital as well as the 
amount of protected knowledge applied in production processes (Braga, Fink, & Sepulveda, 1998). 
Economic scholars say there are different interdependent channels through which IPRs could 
contribute to economic growth and incentives associated with IP protection should be taken into 
consideration (Maskus, 2000a). Thus, we explain, based on the literature, the impact or influence 
of IPRs on a country level (macroeconomics) and firm level (microeconomics) as well as an 
overview of the economic relevance of startups. 
2.2.1. Macroeconomic level 
Stronger IPR protection relates to higher economic growth (Gould & Gruben, 1996) and several 
studies claim that IPR protection has a strong positive association with investments in research 
and development (R&D), which contributes positively to economic development (Braga et al., 
1998; Gould & Gruben, 1996; Kanwar, 2003; Maskus, 2000a). Patent protection, for example, 
affects economic growth indirectly through R&D, while the latter influences economic growth in 
high-income countries and in middle-income countries. R&D activities in high-income countries 
are more related to invention patents while activities in middle-income countries are linked to 
adaptive inventions (utility models or petty patents) (Park, Kim, & Lee, 2006). In fact, protection 
of utility models improved productivity in countries lagging technologies (Maskus, 2000a).  
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However, what do scholars mean by strong IPR system? There are some literature, which provide 
ways of measuring the strength of IPR protection in a country, but the most commonly referred is 
the Rapp-Rozek index. Developed in 1990, the index measured IPR strength by separating 
countries with no intellectual property protection laws from countries with protection and 
enforcement laws fully consistent with standards proposed by the U.S. Chamber of Commerce 
(Ostergard, 2000). Countries following these standards are considered to have a stronger IPR 
system.  
The World Trade Organization (WTO) in 1994, at the end of the Uruguay Round of the General 
Agreement on Tariffs and Trade (GATT), negotiated the Agreement on Trade-Related Aspects of 
Intellectual Property Rights (TRIPS). The WTO countries had to comply with the provisions of the 
agreement, which established standards for IP regulation and harmonization (Verma, 2007). 
Today, over two decades after the signing of the TRIPS Agreement, researchers have developed 
complex theoretical and econometric models of international trade, foreign direct investment 
(FDI) and technological innovation (Maxwell & Riker, 2014).  
The TRIPS Agreement helped developing countries to strengthen their IPR regimes with the 
purpose of attracting inflows of technology (Primo Braga, Fink, & Sepulveda, 1998). This process 
of technology transfer across borders is done through three different channels: international 
trade in goods, foreign direct investment (FDI) and licensing of technologies (Maskus, 2000a).  
Many scholars have been arguing about the relationship between a strong IPR system and the 
impact it might have on technology transfer processes. As seen on subchapter 2.1 regarding the 
basics of IPR, there are different ways of protecting intellectual assets. Nevertheless, trade secrets, 
copyrights and patents are the most important in relation to technology transfer (Arora, 2009). 
Most of the studies, though, use patent data in order to analyze the impact of patent numbers on 
technology transfer processes. For that, they cross patent data with FDI data as well as licensing 
outputs. Figure 3 shows how patenting and licensing receipts rose intensely from the mid-80s 
through the whole 90s (Athreye & Cantwell, 2007).   
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Figure 3: Growth in Royalty and License Revenues. 
 
Source: Anthreye & Cantwell, 2007 
The literature on the economic impact derived from IP protection and technology transfer tends 
to separate developed and developing countries in their analysis. High-income countries tend to 
be technologically more advanced while developing countries and emerging economies can 
accelerate their growth through technology acquisition from these high-developed states (Arora, 
2009). 
Some authors argue, though, that the universal adoption of IPR policies similar to the system in 
the United States is an initiative that hurts developing countries for the benefit of rich countries 
(Hu & Jaffe, 2007; Maxwell & Riker, 2014). This contradiction helps to explain why the adoption 
of utility models spurred R&D activities in developing countries. The IPR system, although globally 
connected, performs differently in each country and acts differently in each economy.  
The literature on the effect of this strengthening on technology transfer has strongly evolved with 
new data sources and, apparently, stronger IPR laws in less developed countries (LDCs) has little 
impact on the level of R&D expenditures in developed countries (Maxwell & Riker, 2014). 
However, it has a positive significant impact on technology transfer from developed countries to 
emerging and developing economies (north to south), which also means an increase in FDI across 
southern countries since stronger IPRs can reduce technology imitation (Arora, 2009; Maxwell 
& Riker, 2014). Stronger IPRs can also benefit LDCs since the inducement of FDI and technology 
transfer increase labor demand and might positively affect innovation in these countries (Maxwell 
& Riker, 2014).  
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Given the complexity for market players, emerging economies should consider and analyze 
strategies to achieve net gains from stronger IPRs (Maskus, 1998). If imitation is the channel of 
production transfer, IP protection lowers the rate of innovation, while countries using the 
multinationalization channel experience the opposite effects (Lai, 1998). Moreover, 
complementary policies to modern IPR systems should include improving human capital, 
promoting flexibility in business organization, guaranteeing a strong degree of competition and 
developing an effective competition regime (Maskus, 2000a).  
Considering all the aforementioned impact of IPRs in the economy of developed and developing 
countries, especially the strong rise of technology transfer (FDI and IP licensing), another issue 
has been discussed among experts: the markets for technologies and IPRs. The globalization of 
markets for technologies represents a challenge for governments throughout the globe (Arora, 
Fosfuri, & Gambardella, 2001). Along the market for technology, rises the emergence of a market 
for IP, which is a recent development and in its infancy (Monk, 2009).  
Patents transactions have their basis in the law and are available in many forms as far as sales, 
acquisitions, transfers or reassignments from one entity to another and, therefore, trading these 
patents is a legal activity (Monk, 2009). The market for IP increases efficiency since patents rise 
in terms of value as they are better matched with firms (Serrano, 2005). This fact brings the issue 
of IP valuation as crucial for the new economy, which is being built based on the value of 
knowledge (Tonisson & Maicher, 2012).  
Besides valuation of IP, the increasing importance of IP market generates different opportunities 
and business models for services around it (Millien & Laurie, 2007). Although the IP market has 
been lately evolving, there are still some malfunctions in it, including inefficient operability, legal 
and regional differences, lack of IP culture and IP awareness, unused or low-quality IPRs, lack of 
transparency, poor quality in IP services and time scalability (Tonisson, Millien, & Maicher, 2016).   
There are no doubts regarding the impact of IP on economic development in developed nations 
as well as LDCs since it affects R&D, innovation and is the basis for technology transfer processes. 
Empirical data shows an increase in licensing and FDI activities proceeded by the post-
harmonization of IP laws after the TRIPS agreement. The aforementioned facts support 
discussions regarding the functions, regulations and opportunities of an emerging IP market. This 
market, though, has some hindering factors and, among them, lack of IP culture and IP awareness 
play an important role, especially among SMEs, which use less the IP systems.  
Customary analyses of economic development are inclined to concentrate on large enterprises 
and disregard the benefits that startups bring to the economy (Acs, 2006). High technology firms 
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create entrepreneurial wealth by investing resources in the development of scientific/technical 
capabilities (Deeds, 2001). 
Regarding company’s performance, large and mature firms have a smaller growth rates than small 
and young innovative firms (Almus & Nerlinger, 1999). A study in the United States shows that 
small businesses create a substantial majority of net new jobs in an average year and are a 
significant source of new jobs in the country (Edmiston, 2007).  
Additionally, the Global Entrepreneurship Monitor (GEM) identified the salience of small firms in 
developed and developing countries, indicating a positive relationship between economic growth 
and business startups (Blackburn, 2005). Furthermore, the academic entrepreneurship has an 
advantageous impact on the economy, since the cooperation between academia and industry 
contribute to an increase in the innovativeness and entrepreneurship (Lacka, 2012). However, it 
is important to understand the impact of intellectual property management for these firms. 
2.2.2. Microeconomic level 
Intangible assets are considered deriving assets from the knowledge built by an organization. The 
upsurge of the knowledge economy brought an increasing importance to the intellectual 
properties owned by a business, which will determine its economic success (Chaplinsky, 2002). 
There are different drivers of this knowledge that should be taken into consideration within the 
scope of a firm and its stakeholders (Green & Ryan, 2005). The table below shows the value 
drivers, which identify the intangible assets in a company. 
Table 3: Set of Definitions of Intangible Value Drivers. 
Value Driver Definition 
1 Customer Associations (e.g. loyalty, satisfaction, longevity). 
2 Competitor Position (e.g. reputation, market share, name recognition, image) built in the business marketplace.  
3  Employee Collective capabilities (e.g. knowledge, skill, competence, know-how). 
4  Information Collect and disseminate its information and knowledge in the right form and content to the right people at the right time. 
5 Partners 
Associations (e.g. financial, strategic, authority, power) established with external 
individuals and organizations (e.g. consultants, customers, suppliers, allies, 
competitors). 
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6 Process 
Ability (e.g. policies, procedures, methodologies, techniques) lo leverage the ways 
in which the enterprise operates and creates value for its employees and 
customers.  
7 Product/Service 
Develop and deliver its offerings (i.e. products and services) that reflect an 
understanding of market and customer’s requirements, expectations and desires. 
8 Technology Hardware and software in which an enterprise has invested in to support its operations, management and future renewal. 
Source: Adapted from (Green & Ryan, 2005). 
As seen, intangible assets are extremely relevant and represent all aspect of a firm. As well as the 
drivers, it is necessary to understand the barriers of managing knowledge, especially in SMEs. 
According to Bullinger at al. 1997, the top three barriers are time constraints (70%), unawareness 
(68%) and unknown knowledge requirements (39%) (Bullinger, Wörner, & Prieto, 1997). Once 
again, unawareness represents an important barrier to effective management of knowledge in 
small companies. 
To understand the impact of IP at a firm level, it is necessary to understand how these companies, 
especially startups, are managing their IP. The literature on IP management and its impact on a 
firm’s innovation is vast. Conversely, the literature on IP management with a focus on small firms 
is limited. Some scholars have been trying to address the issue (Blackburn, 2005; Kitching & 
Blackburn, 1998; Lanjouw & Schankerman, 2004). The literature indicates an inclination of SMEs 
towards informal methods of protection for their intangible assets (Kitching & Blackburn, 1998; 
Munari, 2013).  
The literature gets even scarcer when searching for relevant content on start-up companies. 
However, it is possible to find some insights in the literature concerning open innovation 
(Chesbrough, 2003). The new paradigm of open innovation requires small firms to manage their 
IP efficiently. In this scenario, IP becomes a critical element of innovation, since it flows in and out 
of the firm on a regular basis and facilitate the use of markets to exchange valuable knowledge 
(Chesbrough, Vanhaverbeke, & West, op. 2006).  
Many scholars support the statement that new firms begin with their technology as the main 
competitive advantage (Almus & Nerlinger, 1999; Andries & Faems, 2013; Nerkar & Shane, 2003). 
These firms represent an important step for the commercialization of technologies developed in 
the academic environment. The foundation of companies with the purpose of exploiting patented 
university inventions has risen significantly (Di Gregorio & Shane, 2003; Feldman, Feller, 
Bercovitz, & Burton, 2002). Consequently, universities started to invest in personnel specialized 
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in IP management, as technology transfer became a reality and a necessity (Degroof & Roberts, 
2004).  
The resilience of a company’s competitive advantage through well-developed IP strategies is 
undoubtedly important (Bijlani, 2002). A study about the market for mobile communication 
systems concluded that IPRs ownership, as well as alliance networks, affect market structure and 
market share (Bekkers, Duysters, & Verspagen, 2000).  
The scarce literature on IP management focused on startups represents a difficulty for this study. 
Therefore, it is necessary to combine the review of the available literature with the results from 
the studies carried out during the design process for our work. Nevertheless, we present on the 
next pages an overview of the subject on IP management. Besides the basic concepts, we develop 
an IP performance framework to contribute to the assessment of startups regarding their IP 
management.  
2.3. IP Management 
To understand the concept of IP management, it is necessary to discuss the concepts of Knowledge 
Economy (KE) and Knowledge Management (KM). The knowledge economy has changed the way 
business processes are done, as innovation becomes the core production process and the main 
enabler of a company’s competitiveness and survival (Al-Ali, 2003; Du Plessis, 2007; Green 
& Ryan, 2005; Leonard-Barton, 1995). It is a cycle between customers demanding knowledge-
intensive products combined with a workforce required to do brainwork and innovation as the 
main business process. Therefore, knowledge management is important to maintain this cycle as 
it relates to value creation, mining of employee brainpower and conversion of tacit knowledge 
into explicit knowledge. These concepts drive the attention to other types of specific management 
tools related to the KE: Innovation Management (IM) and Intellectual Property Management (IPM) 
or Intellectual Asset Management (IAM) (Al-Ali, 2003). 
The main difference between KM, IM and IPM is that KM focuses on the creation of knowledge (Al-
Ali, 2003; Leonard-Barton, 1995), IM focuses on the extraction of knowledge through prototypes 
of new products/services and the latter focuses on the maximization of values from these 
creations (Al-Ali, 2003; Green & Ryan, 2005). IPM relates to the use of IPRs to enter new markets, 
establish alliances and generate revenues as well as licensing these IPRs to increase gain (Al-Ali, 
2003; Green & Ryan, 2005; Sullivan, 1998; Sveiby, 1997). The strategic utilization of intangible 
assets might substantially enhance the competitiveness of a company (Bijlani, 2002).  
Across industries, IPRs represent a great share of a company’s value and, normally, play the 
biggest role when negotiating mergers and acquisitions (M&A). IP assets are, basically, the 
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collection of IPRs (patents, trademarks, copyrighted works, industrial designs, geographical 
indications, trade secrets, etc.) and they represent economic value since they possess the ability 
to enhance financial returns from technologies, products and services (World Intellectual 
Property Organization, WIPO, 2006). IPM or IAM have become an important part of business 
strategies. It is a service provided by accounting, consulting and law firms, as well as a discipline 
discussed in business schools (World Intellectual Property Organization, WIPO, 2006). IPRs are 
considered assets and, in many cases, they surpass the value of physical assets in a company. It 
means that concepts from the management of physical assets are integrated into IP management. 
Asset management relies on the facts that assets are constantly changing and possess a life cycle; 
they are important to the entire company as well as stakeholders; and they represent risks that 
should be manageable (Davis, 2012). The figure below shows the interaction between IP 
Management and the other managing activities strongly connected to it. 
Figure 4: IP Management and its Interaction with Other Managing Activities. 
 
 
 
 
 
 
 
Source: Own Compilation 
Nevertheless, many corporate leaders are not aware of the importance of IP and are not directly 
involved in the IP strategic planning (Fisher III & Oberholzer-Gee, 2013). Therefore, it is necessary 
to look at a firm’s structure in order to understand how companies are managing their IPRs. A 
study identified three main different structures: the business unit (BU) assignment model, a 
centralized IP model and a decentralized IP model (Carlsson, Dumitriu, Glass, Nard, & Barrett, 
2008). The Table below shows the main differences between them. 
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Table 4: IP Management Structures in Companies. 
IPM Company Structure Definition 
Business Unit (BU) Model 
IP is deep inside the BU and not easily accessed by a centralized group. The 
attributes of this model are: strong BU buy-in and input to IP processes; 
facilitation of trainings for researchers; support of integrated IP strategies; 
growth opportunity for technical staff; and flexible resources applied 
according to the projects. 
Centralized IP Model 
The centralized IP model is appropriate when IP is complex and can be 
accessed from outside the BU. The attributes of this model are: easy 
development of IP expertise; in-depth analysis of IP; BU input might not be 
available causing an overlook at some IPRs; and high-fixed costs. 
Decentralized Model 
The decentralized model is used when there is no strong need to leverage 
expertise across the BUs and when the IPRs are not very complex. The 
attributes of this model are: the needs from the BUs are well addressed; it 
allows individual strategies for the BUs; IP may not have consistent quality; 
and efforts might be duplicated, diminishing efficiency. 
Source: Compilation based on (Carlsson et al., 2008) 
Information Technology (IT) can enhance all the three models with the purpose of providing tools 
to track IP from its inception through patent prosecution. It ensures that any synergies across BUs 
are well captured (Carlsson et al., 2008). 
Besides the structures, the activities and strategies adopted by a company regarding IP 
management are extremely relevant to this work. There are activities and strategies for 
companies willing to license-in existing technologies as well as companies that choose defensive 
strategies when they do not own the IPR. Therefore, there are many ways of extracting value of IP 
and the strategies can be divided into two groups: Offense – using IP protection to prevent 
imitation and acquire Freedom-to-operate (FTO) and Defense – used by companies that do not 
own the IP (Fisher III & Oberholzer-Gee, 2013). The next table shows a compilation of different 
strategies and concepts within IPM.  
Table 5: The Main IP Management Strategies. 
Options for IP Holders Options for Non-holders 
Exercising 
Market Power 
Choosing the suitable form of IP 
protection (patents, trademarks, 
industrial design, etc.) 
Asserting 
Legal Privilege 
Two ways: newcomers challenge the 
validity of the incumbent’s right or 
acknowledge the validity of the IPR, 
but argue that the product/practice 
from the newcomer would not run into 
conflict with those rights. 
Selling 
Selling an IP just like other assets. 
When the inventor lacks the 
manufacturing/marketing capacities 
to exploit the asset. 
Develop an 
Alternative 
Technology 
Create a new product/service that 
avoids the territory claimed by the 
competitor. 
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Licensing 
Keeping the ownership of the IP, but 
licensing to other companies to use it. 
Companies compare the revenue from 
the license fee with the costs of an 
increasing competition. 
 Getting 
Permission 
If the competitor is aware that the 
newcomer can invent around its 
technology, it might be willing to 
license its patents to the newcomer. 
Collaborating 
Large potential benefits. Collaboration 
can enhance the value of innovation in 
a firm. One of the most important 
forms of collaboration is the 
participation in standard-setting 
organizations (SSOs). 
Detente 
It means to build a large patent 
portfolio to use it as a threat for 
countersuit. This situation can 
dissuade competitors from asserting 
legal privileges. 
Donating 
Some of the reasons why donating the 
IP can be strategic: making 
information public and non-patentable 
can reduce risk of holdup; disclosing 
part of the knowledge can help a 
company to access capital markets. 
Rapid 
Dissemination 
It means to disseminate a technology 
so quickly and widely that the firm can 
either persuade the competitor to 
license the technology or convince a 
judge/jury that it is lawful. 
Source: Compilation based on (Fisher III & Oberholzer-Gee, 2013) 
However, since the main goal of this study is to develop an IP learning system for start-up 
companies, it is necessary to stablish a set of IPM activities that are in line with the size and 
structure of these businesses. Therefore, identifying the main activities within IP management 
and the steps necessary to protect and gain value out of technologies, products or services 
developed by startups becomes an important research endeavor. Following this purpose and this 
target, we developed an IP Performance Framework, which takes into consideration the main 
activities within the scope of IP management.  
The purpose of our framework is to provide a structure for the evaluation of a startup’s 
performance according to the different stages of IP management. As depicted in the figure below, 
the IP performance framework can be understood as a funnel. The more a company moves with 
its own IP management activities towards the end of the framework, the higher the IP 
performance of this company will be considered. The framework is a result of an extensive 
literature review on IP management and validation through experts in the field of IPM. We 
recommend these steps to measure the IP literacy level of firms, especially startups. 
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Figure 5: IP Performance Framework. 
 
 
 
 
Source: Own compilation. 
The first step of the framework is IP Awareness. According to a study done by the Office for 
Harmonization in the Internal Market, IP Awareness can be considered the prompted awareness 
of the expression “intellectual property” (Macchia Diaz, 2013). While IP literacy is related to the 
different levels of competencies individuals or companies possess concerning intellectual 
property (low or high level of literacy), we consider IP awareness as a consequence of an 
information-seeking process these individuals or companies do in order to better understand the 
basic concept and implications of IP. Therefore, for the purpose of this framework, IP awareness 
is the first activity an individual or a company performs in order to obtain basic knowledge on IP. 
Since the process of managing intellectual property can be fully outsourced, we believe that it 
takes a basic awareness to push companies to register their IP and move forward with the IP 
performance framework. Searching for basic information on IP will instigate companies to protect 
their assets and, consequently, move along the framework. This protection means obtaining legal 
rights over the intellectual assets developed by the company. It will guarantee the next two steps, 
which is to enforce the rights over a developed technology and obtain financial aid or investments 
and even royalties in case the company wants to license their technologies. 
After protecting an IPR, companies need to enforce their rights to exploit and protect that IPR. IP 
enforcement is a way to guarantee Freedom-to-operate (FTO) in the market. The success of entire 
industries depends also on enforcement to market their products (Maskus, 2000b). Due to a gap 
between developed and developing countries concerning IP enforcement, it is necessary to 
include new approaches to this topic into different types of trainings and educational efforts 
(Trainer, 2008). Therefore, IP enforcement is a relevant issue innovative IP literacy learning 
systems should address. During this step, understanding the value of IP assets is important in 
order to fight infringement and punish those engaged in counterfeiting and piracy, especially 
when it involves litigation processes.   
IP financing is crucial once it enables startups to develop their business while obtaining access to 
finance based on the value of their IPR. Patents, for example, can be considered assets that are 
IP Awareness IP Protection IP Enforcement 
IP Licensing 
IP Financing 
IP Auditing/IP Valuation 
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more important in early financing stages for startup companies (Hsu & Ziedonis, 2013) due to 
their influence on a company’s access to finance. Either positive or negative news regarding the 
patenting process of an invention cause an impact in Venture Capital decision-making, affecting 
financial decisions (Haeussler, Harhoff, & Mueller, 2014).  
IP Licensing is also based on the value of an IPR. There is a difference between granting the full 
right of ownership of a machine and granting the right to use this machine for three years in the 
manufacture of a specific product (Smith & Parr, 2005). Licensing in technologies leads to time 
gains and lower innovation costs (Cassiman & Veugelers, 2007) while licensing out technologies 
could increase the revenue of companies which do not want to manufacture the products or help 
them to commercialize their IP and expand their operations (World Intellectual Property 
Organization, WIPO, 2004a). 
The last two steps of the framework consist of three different activities. We believe that, after 
enforcing the rights, startups can choose to either use this technology to obtain credit with 
investors or to license their technology to other companies or organizations. These three 
activities, as well as most of the aforementioned IP management strategies, require an IP auditing 
or valuation process.   
In order to obtain a high IP performance, companies should become aware of the importance of 
IP, protect their assets, enforce their rights and use their IPRs as financial tools to obtain credit or 
to license their technologies. We argue that the more a company moves through this funnel, the 
higher IP literacy this company possesses. Moreover, if a company should move within the IP 
performance framework from the left to the right side, it requires the necessary IP literacy. This 
knowledge can be generated through appropriate IP literacy learning systems. 
Since the three activities, after the protection of IP requires an IP auditing and or valuation 
process, it is necessary to explain the process of identifying the value of an IPR. Before moving to 
the process of IP valuation, we introduce the concepts of IP Auditing as an important activity 
within IP management. The WIPO defines IP Audit as a “systematic review of the IP owned, used or 
acquired by a business so as to assess and manage risk, remedy problem and implement best 
practices in IP asset management” (Cockburn). Assets developed by a company acquired without 
a license or assets under a contract or license are object of an IP audit process (Bijlani, 2002).      
Companies perform an IP audit for a general evaluation of their assets or for a specific event (IP 
due diligence) focused on limited purpose. The first one consists of a comprehensive audit for new 
businesses or established businesses that are implementing new policies, strategies or 
procedures related to IP. The second type of IP audit is based on a specific event such as Merger 
& Acquisition (M&A), financial transactions, buying or selling a division of the company or 
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launching a new product (World Intellectual Property Organization, WIPO, 2004b). An auditing 
activity on IP helps to manage properly the risks associated with the intellectual assets of a 
company as well as to find IPs that have never been exploited or are underexploited by a company 
(Bijlani, 2002). IP Auditing also seeks to determine the value of an intangible asset. Therefore, we 
introduce the reasons and the different ways of giving value to an IP. 
The main reasons for undergoing an IP valuation process include:  
- Evaluating potential M&A candidates.  
- Identifying and prioritizing assets that bring value.  
- Strengthening positions in negotiations regarding technology transfer.  
- Making informed and strategic decisions on IP.  
- Evaluating the commercial prospects for early-stage R&D.  
- Valuing and prioritizing R&D efforts. 
- Supporting a valuation for IP financing (Chaplinsky, 2002; Rivette, Nothhaft, & Kline, 
2000; World Intellectual Property Organization, WIPO, 2004b). 
The various different methodologies developed for IP valuation derive from three basic categories 
of methods defined by the main IP-related organizations. The WIPO, for example, introduces the 
topic by presenting the following three basic types of IP valuation: 
- Cost method – based on the costs for developing a similar or exactly the same technology. 
- Market method – based on a comparison to other similar technologies and their value in 
the market.  
- Income method – based on the amount of revenue this IP is expected to bring to the 
company, adjusted to its current value (Burton, Weingust, & Bieniais, 2013; World 
Intellectual Property Organization, WIPO, 2004b). 
We selected three relevant literature pointing out the different approaches within each of the 
three aforementioned methods for IP valuation. We listed these approaches according to the 
related publication on the table below.  
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Table 6: The IP Valuation Methods. 
 
Anson, 2015 WIPO, 2004 Tonisson & Maicher, 2012 
Market Base - Brand Contribution 
Methodology 
- Similar IP Asset 
Method 
- Royalties Based Methods 
 
- The Concept of Relative 
Incremental Value 
 
 
- Enterprise Value Enhancement 
 
 
- Liquidation Value 
  
 
- Auction Method 
  
 
- The Brand Value Equation 
Methodology 
  
 
- The Competitive Advantage 
Technique 
  
Income Base - Discounted Cash Flow Method - Direct Capitalization - Royalties Based Methods 
 
- Venture Capital Method - Discounted Cash Flow - Discounted Cash Flow (Time 
Value)  
- Technology Factor Method 
 
- Discounted Cash Flow 
(Riskiness)  
- Imputed Income Analysis 
 
- Discounted Cash Flow 
(Decision Tree Analysis)  
- Income Capitalization of Direct 
Capitalization Methodology 
 
- Montecarlo Simulation Based 
Methods  
- Income Differential Analysis 
 
- Option Pricing Theory Based 
Methods  
- Premium Pricing Analysis 
 
- Capital Asset Pricing Model 
 
- Profit Split Methodology 
  
 
- DTA (Decision Tree Analysis) 
Based Methods 
  
 
- Montecarlo Analysis of Value 
  
 
- Options Pricing Technique 
  
Cost Base - Replacement Cost - Replacement Cost - Cost-based Approach 
 
- Reproduction Cost - Reproduction Cost 
 
 
- Decremental Cost Savings Value 
  
 
Source: Own compilation based on (Anson & Cawthorn, 2015), (World Intellectual Property Organization, 
WIPO, 2004b) and (Tonisson & Maicher, 2012). 
Despite the big variety of methods listed above, valuation methods are rudimentary and subject 
of debates (Rivette et al., 2000).The cost-based method, for example, does not represent the 
ultimate value of a technology (Anson & Cawthorn, 2015; Park & Park, 2004). Additionally, 
markets for trading patents are still not well developed and, therefore, they have little 
contribution in providing reliable valuation benchmarking (Rivette et al., 2000). Hence, it is also 
very difficult to use the market-based method. The income method, although subject to error 
when estimating the revenue a technology might bring to a company (Park & Park, 2004), is the 
most relevant, popular and widely used IP valuation method (Kaldos, 2014; World Intellectual 
Property Organization, WIPO, 2003a).  
The valuation activities usually start with an IP audit or due diligence, which consists of a 
comprehensive assessment of the risks related to the IP (Rivette et al., 2000). Establishing IP-
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based competitive intelligence activities can help companies with the process of IP valuation 
through due diligence. It means that these activities can support an enterprise to find competitors, 
potential human capital, results from competitors, emerging technologies, information regarding 
important developments in the field, potential licensees and other information relevant for the 
company (Millien, 2014). Hence, IP valuation is not a one-time activity and should be constantly 
updated according to the changes in the company and the market (Adam, 2006).  
This subchapter introduced the basic concepts of IP management and an overview of the activities 
a company should perform in order to increase gains related to its IP portfolio. These concepts 
and activities are extremely relevant for the design of a learning system that aims to provide 
knowledge and improve literacy on IP among startups. Moreover, it is important to understand 
the current scenario of IP in Brazil as well as obtain some insights on Brazilian startups. 
2.4. Current landscape of IP and Startups in Brazil 
As stated in the introduction, since 2014 Latin America has been suffering from an economic 
slowdown due to a fall in commodities prices. This situation requires more competitiveness and 
more participation of manufactured products in the economy of these countries. (World Bank 
Group, 2015). 
According to the Global Entrepreneurship Monitor (GEM), Brazil scores high when analyzing the 
Total Early-stage Entrepreneurial Activity (TEA). The country occupies the eighth position among 
other 31 efficiency-driven countries (Macedo et al., 2015).   
R&D activities focus on the expansion of research by motivating the linkage between universities 
and industry, supporting incubators and attracting talents (Zhang, 2009). Therefore, investing in 
education and measures to encourage the mindset of entrepreneurs in Brazil are essential to 
creating research and studies that will later become businesses (Rovere, Renata Lèbre La, Ozório, 
Luiz de Magalhães, & Melo, Leonardo de Jesus, 2013).  
2.4.1. Startups in Brazil 
The high entrepreneurship rate presented in the beginning of this subchapter, combined with 
other market conditions create a favorable scenario for the attraction of new businesses and 
technologies in Brazil. The increase in the population’s purchase power, together with a growing 
access to digital tools and internet, creates a fertile environment for the development of startups 
(Arruda, Nogueira, Cozzi, & Costa, 2015). 
The number of startups in Brazil, only in the last six months of 2015, grew 18.5% reaching a 
number of over four thousand early-stage companies (Tozetto, 2016). Additionally, as a reflection 
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of this positive scenario for startups, the number of accelerators also grew and reached a number 
of 45 (Abreu & Campos, 2016).  
However, this positive scenario contrasts with strong difficulties faced by new innovative 
companies regarding the regulatory framework for business in the country. Brazilian decision-
making regulatory bodies seem not to perceive the need to eliminate legal and regulatory 
constraints in order to encourage the birth and growth of companies (Arruda et al., 2015). 
Nevertheless, the government has been asking universities to assume the mission of transferring 
knowledge, through the licensing of intellectual properties, to companies in the market or through 
incubators and spin-offs (Maculan & de Mello, José Manoel Carvalho, 2009). The innovation 
development in Brazil sought to link industry to universities, but this development still lacks 
models to bring feasibility to the most crucial and expensive phases of the process, such as pilot 
and proof of concept phases (de Oliveira & Telles, 2011).  
As seen, regulatory institutions should eliminate legal and administrative constraints with the 
purpose of stimulating the creation of new innovative businesses. Developing countries should 
improve the quality of entrepreneurial environment including the rule of law, labor market 
flexibility, infrastructure, financial market efficiency and management skills as a way to attract 
foreign direct investment and, consequently, employment, technology transfer, exports, and tax 
revenues (Acs, 2006).  
Nevertheless, despite the difficulties, the number of early-stage companies have been growing 
lately due to better market conditions in Brazil. This situation is favorable to the creation of a 
learning system that focuses on early-stage companies. It represents a possible growing demand 
for knowledge on IP management. 
2.4.2. IP in Brazil at a Glance 
Taking in consideration that patent registration is an important output measurement of 
innovation (Rogers, 1998), patenting activities in Brazil are not in line with its global 
socioeconomic relevance measured through GDP and population. Brazil ranked in the 54th 
position (1.38 patents per US$ billion GDP) among 75 countries based on resident patent 
applications per GDP in 2010. 
Up to now, non-resident patents have dominated the total amount of applications in Brazil. As 
shown in table 1, non-residents accounted for over 77 percent of the patent deposits within the 
Brazilian Patent Office. 
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Table 7: Patent Deposits by Non-residents, Residents and Small Residents in 2014. 
Patents Total % 
Non-residents          25.787  77,7 
Residents            7.395  22,3 
 
Small Enterprises                217  0,7 
Total          33.182   100 
Source: Adapted from INPI Statistics (INPI - Instituto Nacional da Propriedade Industrial, personal communication, 
February 6, 2015) 
Even with a deficient system for registering patents in the early 2000’s, the number of patent 
deposits in Brazil increased. In 2000, for example, the number was less than 21 thousand deposits 
and it increased to over 33 thousand in 2014 (INPI - Instituto Nacional da Propriedade Industrial, 
personal communication, February 6, 2015). Data from 2012 show an annual growth in patent 
deposits of 6.2 percent in Brazil, while developed countries like Japan and Germany, for example, 
grew 0.1 and 3.2 percent respectively (World Intellectual Property Organization, WIPO, 2013). 
Since 2008 the country has been investing in the adaptation of the European Patent and 
Trademark Office System (EPTOS) for filing patents electronically and also has been increasing 
the number of patent examiners. These actions tend to ease the process and make it faster within 
the next years (Matias-Pereira, 2011). However, up to now, Brazilian SMEs did not benefit from 
these positive developments within the Brazilian IP system, as the extremely low number of 
resident SME applicants reveals. 
The ranking of patent registrations under the Patent Cooperation Treaty (PCT) can be used as an 
important indicator of technological innovation in a country. In 2010, Brazil registered 487 
patents under the PCT which leave the country behind the main emerging nations like China 
(7946), India (761) and Singapore (594) (Matias-Pereira, 2011). 
Regarding technology transfer and R&D cooperation, a study in Brazil concluded that academic 
collaboration is still limited when related to the productive sector in the country (Silva, 
Vasconcellos, Godinho, Uchoa, & Tonholo, 2015). Despite recent concern from universities 
regarding technology transfer, their ability to manage IP is limited (Pojo, Vidal, Zen, & Barros, 
2013) 
A study from the WIPO regarding IP in Brazil drew conclusions based on IP statistics. Some of 
these conclusions are: 
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- Brazilian domestic patenting seems below the economic relevance of the country. Patent 
applications in the Brazilian Patent and Trademark Office (INPI) rank 12th in the globe, 
while Brazil is the 7th biggest economy in the world. 
- Non-resident patents have historically dominated the applications in Brazil. Meanwhile, 
residents dominate utility model, industrial design and trademarks. 
- Despite the conclusion above, Brazilian resident applications have shown growth in the 
last several years. 
- Most of the international applicants are from USA, Germany and Japan. 
- Low-technology industries represent most of the innovative firms in Brazil. These 
companies also were the main users of protection methods between 2001 and 2003. 
- The southeast region of Brazil concentrates most of the innovative firms. 
- As well as documented by the international literature, Brazilian smaller firms (from 10 to 
29 employees) also presented a significant growth in the past years (Zucoloto et al., 2013). 
These facts, as well as the other pieces of evidence presented in this chapter, give an overview of 
the recent developments and the current scenario of IP in Brazil. One important fact is that small 
resident firms do not perform well in patenting numbers, but they have been experiencing a 
significant growth in the past years. Therefore, these new innovative firms are expected to 
demand knowledge on IP protection and other management activities.   
2.5. Conclusions 
This chapter presented an extensive description of the current literature on Intellectual Property, 
IP management and the impact of this subject in the economy (macro and micro levels). It also 
described the current situation of IP and startups in Brazil.  
This analysis of the literature reinforces the increasing need for improving IP literacy, particularly 
for small and medium-sized companies. Additionally, it explains how Latin American countries, 
especially Brazil, has been increasing their efforts in improving competitiveness due to the 
economic slowdown caused by lower prices of commodities. One strategy is to foster the creation 
of technology-based businesses, which creates a favorable scenario for startups.  
However, these firms lack knowledge on IP and the available literature reflects this situation. The 
scarce literature on IP management with a focus on startups represents an opportunity for this 
work to investigate how these firms perform in this matter. For that, we developed, based on the 
literature research, an IP performance framework that helps further studies to identify the 
maturity steps of IP management within a firm. 
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Finally, the growing number of startups in Brazil and the growth of patenting activities by 
Brazilian small firms indicate an increasing demand for knowledge on IP its management. 
Therefore, the literature indicates the need for the main purpose of this work: the development 
of an IP learning system to improve IP literacy among Brazilian startups. The next pages present 
the methodology used to develop the system. 
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3. Research Method and Design 
This chapter details the choice of methodology for this work. After reviewing the literature on 
Intellectual Property Management and the concerns around the subject, the lack of awareness and 
knowledge regarding IP, especially among small and young firms, stood out as an important issue 
that needs to be addressed in order to improve competitiveness amid these firms. Additionally, 
the literature shows a higher concern with developing countries with special attention to Latin 
American countries that suffered an economic slowdown after the drop in the prices of 
commodities. These countries are facing a strong need to improve competitiveness and Brazil is 
among the countries that suffered the highest economic impact (Biswas & Méndez, 2016; OECD, 
2013).  
Hence, the main goal of this research is to improve IP literacy among Brazilian startups. With the 
purpose of solving this organizational problem, we chose Design Science Research (DSR) as the 
guiding methodology for this work.  
3.1. Introduction to Design Science 
DSR is a rapidly evolving field and the literature on this methodology has gained breadth and 
depth through its defining feature: artifact creation and learning through building (Vaishnavi & 
Kuechler, 2015).  The core of DSR lies on the creation of artifacts, solving problems that have not 
yet been solved (Hevner et al., 2004; Hjalmarsson, Rudmark, & Lind, 2010). In 1996, Simon 
introduced the basic principles of DSR explaining that, in divergence with behavioral science, it 
attempts to develop a solution for the current state of affairs (Simon, 1996). DSR has an important 
foundation in Simon’s concept, who presented design as a concern of different schools (Simon, 
1996) and was considered an important agenda for Information Systems Research (Venable, 
2006). 
With the purpose of understanding the philosophical grounding of DSR, it is necessary to review 
the terms Ontology Epistemology and Axiology. The first describes the nature of reality, 
separating what is real from what is not real and what is fundamental from what is derivative. 
Epistemology explores the nature of knowledge unraveling the dependency of knowledge and the 
certainty of what we know. Axiology studies the values an individual or group hold and the reason 
for it (Vaishnavi & Kuechler, 2015). The essential part of DSR methodology iteratively reveals the 
reality and the knowledge that emerge from the research effort while the shared value of the 
findings binds the researchers into a community (Vaishnavi & Kuechler, 2015). The table below 
presents the three research perspectives according to the philosophical assumptions. 
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Table 8: Philosophical Assumption of the Three Research Perspectives 
 Research Perspectives 
Basic Belief Positivism Interpretive Design 
Ontology A single reality. 
Knowable, 
probabilistic. 
Multiple realities, 
socially constructed. 
Multiple, contextually 
situated alternative 
world-states. Socio-
technologically enabled. 
Epistemology Objective; 
dispassionate. 
Detached observer of 
truth. 
Subjective, i.e., values 
and knowledge emerge 
from the researcher-
participant. 
Knowing through 
making: objectively 
constrained 
construction within a 
context. Iterative 
circumscription reveals 
meaning. 
Methodology  Observation; 
quantitative, statistical. 
Participation; 
qualitative. 
Hermeneutical, 
dialectical. 
Developmental. 
Measure artifactual 
impacts on the 
composite system. 
Axiology: what 
is of value 
Truth: universal and 
beautiful; prediction. 
Understanding: 
situated and 
description. 
Control; creation; 
problem-solving 
progress (i.e., 
improvement); 
understanding. 
Source: (Vaishnavi & Kuechler, 2015) 
The table above shows how DSR differs from other pieces of research. The focus of DSR is to 
generate an impact on a community by solving an organizational problem. However, the process 
of designing an artifact generates relevant knowledge in an iterative circumscription. It means 
that not only the final artifact is important, but also the entire design process generates relevant 
knowledge. 
Nevertheless, what could be considered an artifact for Design Science Research? A research on 
Information Systems (IS) journals concluded that an artifact should be one of the following 
options: 
- Algorithm - An approach, method, or process described largely by a set of formal logical 
instructions. 
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- Construct - Concept, assertion, or syntax that has been constructed from a set of 
statements, assertions, or other concepts. 
- Framework - Meta-model. 
- Instantiation - The structure and organization of a system’s hardware or system software 
or part thereof. 
- Method - Actionable instructions that are conceptual (not algorithmic). 
- Model - Simplified representation of reality documented using a formal notation or 
language (Peffers, Rothenberger, Tuunanen, & Vaezi, 2012).  
Based on the aforementioned categorization, the conception of our work developed as a 
combination of Instantiation and Method. We provide a specific method for designing IP learning 
systems and conclude with a structure and organization of a software. Consequently, it is 
necessary to find out the process to build an artifact.  
3.2. Design Science Research Process 
Many authors present different elements to compose a framework for designing a new artifact 
based on the concepts of Design Science. Peffers et al. (2008) compared and analyzed different 
approaches based on what researchers have said to provide a methodology for design (Peffers et 
al., 2008). Additionally, other scholars introduce an adapted version of Takeda’s design process 
(Takeda et al., 1990; Vaishnavi & Kuechler, 2004). Therefore, a new design process was presented 
according to the common design process elements from these researchers. The outcome was a 
nominal process sequence with five process steps presented in the figure below.  
Figure 6: Design Science Research Process Model (DSR Cycle) 
 
 
 
 
 
 
 
 
Source: Adapted from (Vaishnavi & Kuechler, 2004) 
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The first step of the design is to become aware of the problem by understanding the current 
scenario of IP literacy learning systems with a focus on small businesses as well as the situation 
with startups in Brazil. Therefore, chapter 4 provides these insights by presenting two studies. 
The first study reviews global efforts aiming for the improvement of IP literacy. The second study 
uses the results and recommendations from the first research to analyze the situation of Brazilian 
startups regarding their IP management activities and learning characteristics.  
Additionally, both studies provide design recommendations based on the analysis of results. It 
means that, besides supporting the efforts to understand the problem, they also provide solutions 
on how to tackle this problem. Hence, the two studies from chapter 4 are in line with the first two 
steps of the design process: awareness of the problem and suggestion/proposed solutions.  
The third step of the design process is to build the proposed artifact based on the 
recommendations and solutions introduced in the previous studies. Following the building steps, 
the evaluation phase helps to improve the artifact and shape the learning system according to the 
users’ needs. Chapter 5 presents a structured build-and-evaluate process that includes the third 
and fourth step of the design process. IP professionals and potential users evaluated the learning 
system in order to improve it and fix possible errors or misinterpretation of the information.  
The consistent artifact categorization introduced by Peffers et al. (2012) in the introduction of this 
chapter also presents the results from an analysis regarding evaluation methods. The authors 
define the methods for artifact evaluation and, according to our type of artifact, we chose the 
following methods: 
- Expert Evaluation - Assessment of an artifact by one or more experts. 
- Prototype – Implementation of an artifact aimed at demonstrating the utility or suitability 
of the artifact. 
- Action Research - Use of an artifact in a real-world situation as part of a research 
intervention, evaluating its effect on the real-world situation. 
Therefore, we implemented a learning system to a real situation by selecting startups in Brazil to 
test the usability of the system as well as to test whether they improved their knowledge of IP. 
Additionally, two IP experts from Brazil reviewed the content of the learning system.  
Finally, chapter 6 presents the results of the learning system regarding the accomplishment of its 
main purpose, which is the improvement in IP literacy among Brazilian startups (also as a result 
from the Action Research evaluation method described above). Besides measuring the 
accomplishment of IP literacy improvement, the conclusion step also provides relevant 
recommendations for future design. The figure below presents a summary version of the design 
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process to facilitate the visualization of the next chapters according to the five steps of the design 
process. 
Figure 7: Summary of the Design Process Model 
 
 
 
 Source: Adapted from (Takeda et al., 1990). 
These steps guide the next chapters and represent the core structure of this work. Nevertheless, 
other methodologies supported the studies in each one of the steps. The next subchapter briefly 
describes other methods used to reach the results of each research done along the process.  
3.3. Complementary Research Methods 
The first two steps of the design process that guides our work consists in becoming aware of the 
problem and proposing solutions to solve this problem. Two different studies took place during 
this phase. The first study consists of an analysis of the current IP learning systems focused on 
small businesses and the second study seeks to understand how Brazilian startups are managing 
their IP and how they access knowledge.  
The first study analyzes all the educational efforts around the globe that aim at improving IP 
knowledge among SMEs. To reach to these results, an extensive literature analysis and a deep 
review of the content provided by IP-related organizations was carried out. This preliminary 
analysis grounded the creation of 11 criteria that later guided the analysis of IP learning systems. 
Desktop research, as well as discussions with experts from the field of IP, contributed to gather all 
relevant systems and apply the criteria to assess their efficiency.  
The second study aiming the awareness of the problem and proposition of solutions analyzes the 
current scenario of IP management among Brazilian startups and, therefore, requires an empirical 
investigation to understand what kind of IP activities these companies perform. Therefore, we 
chose the quantitative method since it has been a technique of choice by organizational and 
management researchers. This method helps to understand the relationship of variables and to 
make predictions (Tashakkori & Teddlie, 2003). Consequently, we surveyed 110 startups in Brazil 
regarding their IP management activities as well as relevant hints on how they access knowledge 
to improve their managerial tasks. 
For the evaluation step of the design process, we followed the suggestion of DSR according to the 
three validation methods mentioned in the last subchapter. However, when contacting potential 
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users to test the usability, we followed the qualitative method and interviewed four companies 
and two IP experts. We tried to understand whether the system was working properly or 
malfunctions could hinder the users’ participation. With the purpose of understanding how 
companies are performing regarding IP management activities, we followed the concepts of 
qualitative methods, which help to answer research questions regarding how a process works 
(Eisenhardt, 1989; Larsson, 1993). 
3.4. Conclusions 
The next pages are based on the DSR methodology and the proposed design process that consists 
of the following five steps: awareness of the problem, suggestion and proposed solutions, design 
(build and develop), evaluation and conclusion. The studies developed within each step are 
supported by complementary research methods. 
Additionally, each chapter begins by introducing more details regarding the complementary 
methodology for each study.  This way, we expect to clarify all the methods used throughout the 
entire work and facilitate the understanding of the design story. 
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4. Establishing Awareness of the Problem and Proposing Solutions 
Within the Design Process proposed in the methodology, chapter 4 seeks to establish awareness 
of the problem and propose solutions as demonstrated in the figure below.  
Figure 8: Building Awareness and Proposing Solutions on the Design Process Model 
 
 
 
  
Source: Adapted from (Takeda et al., 1990) 
The next pages introduce two different studies with the purpose of reaching a better degree of 
awareness as well as grounding valuable design recommendations for IP literacy learning 
systems. The first study analyzed the current systems, including learning systems and academic 
efforts to improve IP literacy among SMEs. The second study presents an overview of the current 
scenario of IP management among Brazilian startups and uses the set of criteria and 
recommendations from the first study to survey these companies and collect indications on how 
to design an innovative IP learning system in line with their needs. 
4.1. Analysis of Current Systems Aiming the Improvement in IP Literacy  
The subchapter 5.1 introduces an adaptation of the article “Designing Innovative Tools for 
Improving Literacy on Intellectual Property among SMEs”, published in the journal Technology 
Analysis & Strategic Management in 2015, Vol.27, No. 3, Pages 314-333. The article was written 
based on a study of existing learning systems providing knowledge on IP and it is part of the design 
process as described in the abovementioned figure.   
4.1.1. Introduction and Methodology 
In this subchapter, we provide an overview of the learning systems aiming to improve IP literacy, 
especially for SMEs. We analyze these systems and provide recommendations and conclusions 
regarding the implementation of new systems in the market. The main contributions of 
subchapter 5.1 are the built set of criteria for the analysis, the analysis of the existing systems 
based on these criteria and the recommendations for the development of innovative systems to 
increase IP awareness among SMEs. 
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This analysis of existing systems defines the problem by showing the importance of more 
innovative systems and proposes solutions by providing recommendations that will guide 
developers to accomplish a better artifact.  
In addition, we provide design criteria that serve as guidelines when designing a new artifact. We 
created these eleven criteria presented in Table 9 according to the features of the systems and a 
literature review that includes different disciplines, e.g., information systems, design, e-learning 
and intellectual property. In the future, these design criteria can be used as initial building blocks 
for the conceptualization of innovative artifacts for IP literacy. 
The World Intellectual Property Organization defines IPRs as legal rights resulting from 
intellectual activity in the industrial, scientific, literary and artistic fields (World Intellectual 
Property Organization, WIPO, 2004b). We used the WIPO definition to create the sub-criteria 
describing the types of IPR. 
Some learning platforms consist of texts while others combine visual elements with text through 
different media in order to reach users. According to Mayer, “people learn more deeply from words 
and pictures than from words alone”. This combination allows the content to reach the audience 
quantitatively and qualitatively, enhancing the learning process (Mayer, 2012).  
According to Siemens and Tittenberger, three steps should be taken into consideration when 
choosing the right media type to achieve the learning goal. The first one is to clarify the learning 
intent given the outcomes expected from the students. The second is to evaluate media 
affordances based on the technologies available in the context. The last one is to select the media 
while considering availability, expenses, expertise, time, etc. (Siemens & Tittenberger, 2009). 
Foreign languages within an educational system or business website are part of a strategy to reach 
a higher number of people in different regions. Languages availability are taken into consideration 
as a criterion to analyze the markets that their content is exposed to. 
Many artifacts use technology to provide IPR information. Online systems have their advantages 
and disadvantages, and the upsides can be described as cost effectiveness, low boundaries and 
easy access around the world. However, online systems do not usually provide interaction among 
participants, and can be difficult to convey knowledge of practical skills (Epignosis LLC, 2013). A 
study done by the U.S. Department of Education concluded that students who participated fully or 
partly in online classes performed better than those who took only the traditional face-to-face 
content. Additionally, the effectiveness of online learning can be very broad among different 
content types and different types of learners (U.S. Department of Education, Office of Planning, 
Evaluation and Policy Development, 2010). 
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We developed Table 9 given these concepts and other pieces of literature that support our criteria. 
These criteria are guidelines to be taken into consideration when designing an artifact to improve 
IP literacy for SMEs.  
We consulted websites of IP-related organizations and studies about IP literacy to find the systems 
available in the market. Among these organizations are the WIPO, the Intellectual Property Office 
in the United Kingdom, the European Patent Office, United States Patents and Trademarks Office, 
InnovAccess and the IPIB – Intellectual Property Industry Base, developed by the Institute 
Fraunhofer IMW.  
To structure the problem space and draw some recommendations on designing innovative 
artifact, 26 systems provided by organizations related to IP were analyzed using the 11 criteria. 
The criteria were based on certain features of the system and, mainly, on the literature of IP Rights, 
E-learning, Software Development and Website Development. 
The systems presented within this article represent the sample of research done during winter 
2013/2014 and were analyzed according to the criteria and sub-criteria presented. We provide a 
brief overview for each one and then we display them in Table 10 and Table 11 to facilitate the 
comparison and further analysis.  
We selected the learning systems and considered their learning features. To analyze these 
learning features, a structured organization needed to develop a system with the intent of 
improving IP literacy among SMEs, not just providing basic concepts or courses about IP. We also 
considered innovative aspects of the systems when selecting them. We cover every system we 
encountered given these features.    
Some master and doctorate programs, general courses, and workshops on the topic were 
discovered, but these systems are not covered since they do not provide an innovative platform 
or a feature to differentiate them from others offered in the market.  
Table 9: Design Criteria for Evaluation of IP Literacy Learning Systems. 
 
50 
 
Criterion Justification Sub-criteria 
Types of IPR 
According to the WIPO, the IPRs are divided and defined according to the following:  
Copyright – Rights over literary and artistic works, such as books, music, paintings, sculptures, films, advertisements, etc. 
Patents – Exclusive right over an invention, giving the creator the opportunity to decide how and whether to make the invention available for others.  
Trademarks – Trademarks are signs created to distinguish products and services of a company from those of other companies; 
Industrial Designs – An industrial design constitutes the decorative or visual aspect of an article; 
Geographical Indication – Signs used on goods that have a specific geographical origin with qualities, reputation or characteristics attributable to that place of origin. 
Copyright, Patents, 
Trademarks, Industrial Design, 
Geographical Indication 
Country of 
Origin 
This descriptive criterion intends to show where most of the efforts to improve IP literacy have been generated in order to compare these efforts with the current IP scenario among the 
countries. The development of systems in a specific region expresses concern from organizations in this region towards improving IP literacy among SMEs. 
The country or region of origin 
will be named 
Media and 
Technology 
Siemens and Tittenberger list the different types of media and provide a brief evaluation for each one of them: 
Text – texts are the most usable media. Biggest benefits: surveyable and portable. Drawback: overused and abused; 
Audio – has been present in distance learning for decades. Biggest benefit: auditory learners/speed. Drawback: learners can tune out; 
Visuals – has the ability to bring to life existing text. Benefit: visual learning. Drawback: expense/quality trade off; 
Video – provides the opportunity to improve the quality and personalization of the learner experience. Benefit: visual/personal. Drawback: can be expensive, especially if produced by 
professionals; 
Games and Simulations – Engaging and situated learning. Benefit: re-usable, self-paced. Drawback: simulations are expensive to create and virtual worlds can be complex requiring time for 
new users to acclimate; 
Lectures face-to-face (F2F) or Online – are considered a prominent fixture of education. Benefit: effective and familiar. Drawback: expense; 
Integration – integrating different media provides students with rich, varied learning and minimizes the weaknesses of each of the formats described above (Siemens & Tittenberger, 2009). 
Text, Audio, Visuals, Video, 
Games and Simulations, 
Lectures Face-to-face or Online, 
Integration 
Learning 
Activities 
There are different options available for blended e-learning categorized according to the types of learning activities (Littlejohn & Pegler, 2006). 
Assimilative – Based on processing narrative media with structured information through word processor, presentations, software, text, image, audio, videos, etc.; 
Adaptive – Consists in an environment that changes according to the user/learner input. Examples are simulations, games and virtual worlds; 
Communicative – It is based on discussing, arguing, coaching, debating. Examples are online bulletins, forums, web conferences, blogs, etc.; 
Productive – In this type of activity, learners actually produce something. It can be an artifact, thesis, essay, portfolio, videos, etc.; 
Experimental – Based on practicing, applying, experiencing something. Consists in interactive activities focusing on problem solving. It can be done through case-study, experiments, field 
trips, games, role-playing, etc. 
Assimilative, Adaptive, 
Communicative, Productive, 
Experimental 
Languages 
This criterion addresses the capability of a system to reach different markets using different foreign languages to provide the same content. A study published by the European Commission 
points out that 44% of Europeans admits not knowing any other language besides their mother tongue and only 38% of the EU citizens have enough communication skills to develop a 
conversation in English (European Commission, 2006). Therefore, many citizens in Europe need to be reached in their own language in order to fully understand what is being communicated. 
Hence, it is not surprising, that according to a study from EURESCOM on best practices in multilingual websites it is certain that most web users prefer to be addressed in their native language 
(Almeida et al., 2011). In addition, being multilingual is considered a competitive advantage for sales of products and services and websites with different languages is one of the 
communication tools that need to be adapted (European Commission, 2011). SMEs in Europe are taking in consideration using the language of the new emerging market that they are 
approaching themselves (Habib, 2011). It shows that there is a growing concern in making information online available in different languages in order to reach new markets. 
There are no pre-defined sub-
criteria. The languages 
available will be named  
Technology 
Use 
Siemens and Tittenberger conceptualize three key marking points for the use of technology in learning: 
Augmented – courses taking place in a traditional classroom, but with some technology being used to improve the learning experience. Examples: pre-readings, post-course discussions, use 
of power point slides, online quizzes, podcasts, etc. 
Blended – courses taking place partly face-to-face and partly online including live online lectures, F2F lectures with long online discussions, course readings conducted before class time and 
lectures made available via podcast, etc.; 
Online – the course takes place entirely online, like learning management systems, blogs, wikis, Skype, online forums, virtual classrooms, video lectures, etc. (Siemens & Tittenberger, 2009). 
Augmented, Blended, Online 
Workload 
Comparison of the length of each program/system and in how long the user is expected to complete the program based on the quantity of content provided. A research done to assess the 
relation between the length of online course and student satisfaction shows that students in an intensive five-week course have a higher academic performance than the students in the full-
semester courses. The research also concluded that there is no significant difference in terms of satisfaction and perceived learning between the short and long-term courses (Ferguson & 
DeFelice, 2010).  
In this sense, the duration of the courses, trainings and the expected time of completion of a task, game or video will be taken in consideration to evaluate the time that the user/client is 
exposed to that content. 
Few minutes, Few hours, 
Approximately a day, Less than 
a week, Approximately a week, 
Less than a month, Regular 
interaction 
Geographical 
Reach 
To recommend features for new systems in the market, the region, country, group of countries, continent and global aspects of the system will be analyzed. Systems developed in one country 
targeting users of a specific region or the entire country will be compared to systems that are designed to be accessed by a group of countries or economic and political unions as well as 
systems reaching the entire globe. In order to assess this geographical reach, only the countries where the platform is focused will be evaluated.  
Regional, National, Group of 
Countries, Global 
Target 
Group 
This criterion has the purpose to investigate the target groups of the message being transmitted. The quantity and quality of content provided will be analyzed in order to evaluate whether it 
is focused on very basic users or if the content provided deeper information for professionals who are already familiar with the subject. 
The purpose is to evaluate how the message was composed according to the target of each system. Some platforms are focused on professionals who already have some knowledge about IP 
while some are targeting SMEs executives and others aim different professionals who want to learn about IP without having previous knowledge on the field. 
IP Managers, SME Executives, 
Basic Learners 
Evaluation 
Methods and 
Certificates 
Another criterion lies on the methods used to evaluate the learning process giving a feedback to the participants. This analysis will search for features within the systems presented to check if 
and how the learning process is being evaluated. It will also check whether certificates are issued after the completion of the course or tasks.  
According to the information provided by each of the systems, this criterion intends to acknowledge existing evaluation processes in a system and if certificates are issued upon conclusion of 
the processes. 
Evaluation and Certificates, 
Only Evaluation, Only 
Certificates, Simple Evaluation 
within the process, No 
Evaluation or Certificates 
Accessibility  
The last criterion concerns the ease to access the system taking in consideration financial charges for participation or if it is provided free of charge to any user. Most of the systems offer free 
content, but in case of some courses, for example, a fee is charged per participant. It will also check whether a previous enrolment is necessary in order to access the content. Some systems ask 
for few data input in order to allow access to full content. 
Payment required, Registration 
required, Free Access 
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In order to obtain a better overview, we divided them into two different categories:  
- Academic programs and events – systems providing courses through classes, online 
content, events regarding IP (Table 10); 
- Online Innovative Systems – online platforms developed using different media to engage 
the participation of users (Table 11). 
In addition, since customization is a trend discussed in the field of Design Research, these tables 
will evaluate the levels of customization of the systems according to the following criteria:  
- Learning Activities for cases that the system provides productive, adaptive and/or 
experimental activities;  
- Languages when the system provides more than one language;  
- Geographical Reach when focusing on one region or country and target group. These levels 
were shown using charts on the last column of the tables. 
4.1.2. Overview of Existing IP Literacy Learning Systems 
For this study, we selected 26 systems. Among the systems found, some did not fit the purpose of 
the study or did not provide enough information to be analyzed, but are important enough to be 
mentioned since they represent an effort to improve the IP system.  
One example is the Scotland Intellectual Assets Centre, which was developed to provide 
knowledge for businesses regarding their intellectual assets. Although Evans (2011) cited the 
system, its source was not found (Evans, 2011). Another example is the IP Market Place,4 launched 
by the Danish Patent and Trademark Office where sellers and buyers can negotiate their IPRs, but 
is a learning system focused on practical activities within the companies and not on raising IP 
awareness for SMEs. 
In the following, all selected systems will be briefly described and separated according to the 
categories indicated in the methodology: Academic Programs and Events and Online Innovative 
Systems. 
4.1.2.1. Academic Programs and Events 
‘What is the Key?’ Roadshow is an awareness program done in the UK. It consists of a one-day 
program providing a better understanding of how to protect IP. 
                                                          
4 IP Marketplace - https://www.ip-marketplace.org/ 
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The National Intellectual Property Assistance Platform5, created by the IP Offices in four 
countries in the EU (Luxembourg, Greece, Italy and Spain), seeks SMEs development through 
innovation and IP implementation.  
IP Pre-Diagnosis6 is a practical system provided by the IP office in France (INPI) aiming to raise 
IP awareness among SMEs by underlining the value of an IP policy and assessing the benefits of 
the IP system. The diagnosis is done after an on-site visit and costs EUR 1500. The INPI covers this 
cost for SMEs. 
InnovAccess,7 developed by the European Commission, provides information about IP and its 
objective is to improve the knowledge and the cooperation among SMEs. It allows the user to 
check the prices for protecting an IP and a guide on IP protection with different types of products. 
It also served as a source for other systems. 
The WIPO8 offers online courses through its academy, in-class courses, seminars and workshops. 
They have specific training courses, a master program and a summer school taking place in 
different countries. They also provide a webpage9 dedicated to SMEs about IPRs and a monthly 
newsletter. 
The EPO10 Academy offers a range of online trainings through tutorials, recorded lectures and 
podcasts. The different categories of courses are searching for patents, applying for a patent, 
patent law and practice and IP in business.  
The UK IP Office offers a training material called ‘Everyone owns IP – What do you own?’11 It 
consists of a system with questions and answers available online to teach companies about the IP 
system. It is not considered an online learning system since the content is available for printing 
and not for online usage. They also provide a website called ‘Intangible Assets Network’12 that 
                                                          
5 The National Intellectual Property Assistance Platform - http://nap.liip.org/ 
6 Available on INPI’s website (in French) at: http://www.inpi.fr/?id=2413. An English version is provided on a 
presentation by Antoine Rety, INPI Lyon at: 
http://www.wipo.int/edocs/mdocs/sme/en/wipo_insme_smes_ge_ 
06/wipo_insme_smes_ge_06_www_64178.ppt. 
7 InnovAccess - http://www.innovaccess.eu  
8 WIPO – Academy: http://www.wipo.int/academy/en/ 
9 WIPO – SME Website: http://www.wipo.int/sme/en/ 
10 EPO – European Patent Office - http://www.epo.org/learning-events/e-learning.html  
11 Everyone Owns IP – What do you own? – Training Material 
http://www.innovaccess.eu/files/file_0_2013040915471095294~Everyone%20owns%20IP.pdf~.pdf 
12 Intangible Assets Network - http://www.ipo.gov.uk/ian.htm  
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contains information regarding intangible assets and how to protect them. Because of their 
similarity, these systems will be analyzed together.  
The Intellectual Assets Questionnaire13 is a learning system provided by Scottish Enterprise. 
The idea is to support companies while identifying and measuring their intellectual assets. It is 
available on their website, but we will not consider it as an online platform since the content is 
also printable.  
The IPeuropAware14 Project consists of IPR sectorial guides covering four sectors (textiles and 
clothing, footwear, leather and furniture) with information about IPR and counterfeiting. The 
project is available in 13 European languages.  
In the United States, the USPTO15 provides an academy with courses and trainings that include 
an e-learning feature to ease access to content. It is divided into four categories: enforcement 
programs, patent programs, trademark programs and copyright programs.  
The European Commission also developed a system called IPR Help Desk16 with general 
information about IP, promotion of events, trainings and a specific part designed to attend SMEs 
called IP SME corner. It covers the following subjects: research and development, management, 
doing business and counterfeiting. To accommodate different markets, these ‘branches’ of the 
Help Desk were created: China IPR SME Help Desk, ASEAN IPR SME Help Desk and MERCOSUR 
IPR SME Help Desk. Although they are focused on specific markets, they provide information 
regarding IPR protection for European SMEs. 
The Malaysian IP Office also created the MyIPO,17 a program that disseminates IP information 
itinerantly. Its truck visited different cities throughout the country organizing events to raise IP 
awareness. It took place from 2010 to 2012.  
The IEEPI18 offers tailored-made trainings to SMEs. Besides one-day trainings and a master-
degree course, they offer the development of e-learning platforms and games in IP.  
                                                          
13 IA Questionnaire - 
http://www.innovaccess.eu/files/file_0_2013040915544292087~Intellectual%20Assets%20Questionnaire.pdf~
.pdf 
14 IPR Sectorial Guides - http://www.innovaccess.eu/handbook.php 
15 USPTO – United States Patent and Trademark Office – Academy - http://www.uspto.gov/ip/training/ 
16 EU IPR Help Desk - https://www.iprhelpdesk.eu/ - China IPR Help Desk - http://www.china-
iprhelpdesk.eu/index.php - ASEAN (South East Asia) - http://www.asean-iprhelpdesk.eu/ - Mercosur (South 
America) - http://www.mercosur-iprhelpdesk.eu/ 
17 MyIPO – Malaysia - http://www.myipo.gov.my/kempen-promosi  
18 IEEPI - Institut Européen Entreprise et Propriété Intellectuelle - http://www.ieepi.org  
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4.1.2.2. Innovative Online Systems 
The Spanish Patent and Trademark Office (SPTO) created an E-learning system19 combining 
video and audio to teach how to search the databases of Esp@cenet and Ivenes. We also found 
teaching materials, free quarterly bulletins and a game about patents and trademarks. Because of 
a glitch, the completion of the game was not possible and we could not do a full analysis.   
The IPO in the United Kingdom developed a very simple game called The Armour Game.20 The 
aim is to take down a wall by choosing the correct form of protecting your assets. Users can learn 
different types of IPRs. 
The UK IPO also created the IP Health Check21: an online system to help companies identify 
possible IPRs to be protected. It consists of quick questionnaires designed to obtain some 
information from companies and return a tailored report regarding IP. 
The Asia-Pacific Economic Cooperation launched an online system called IP Explorer,22 
developed in partnership with IP offices in Australia, Hong Kong and Singapore. The system aims 
to support SMEs in identifying their IP assets and profit from them through a series of questions.  
Another IP Health Check also applies the same concept, but with a wider range of questions. It is 
included on a website called IP instruments.23 The questions are extensive and allow the user to 
learn while answering them. It generates a complete report with suggestions based on the 
answers. 
The USPTO also developed an IP assessment24 system that allows companies to assess their IP 
awareness. The assessment can be done in two different versions: pre-assessment and full 
assessment. After the completion of the tasks in the system, users get a customized material. 
IP Panorama,25 developed by WIPO in cooperation with the Korean Intellectual Property Office 
(KIPO), consists of representations of talk shows, business calls, meetings, etc., with characters 
talking about IP management and its importance for SMEs. It uses different learning activities and 
provides real-life examples in business, but has little interaction with the user.  
                                                          
19 SPTO E-Learning system - http://www.oepm.es/cs/OEPMSite/contenidos/elearning/Espacenet1/player.html 
and other systems from the office - http://www.oepm.es/es/sobre_oepm/educacion_formacion/index.html  
20 IPO – Intellectual Property Office - The Armour game - http://www.ipo.gov.uk/whyuse/armour.htm 
21 UK IPO – IP Health Check - https://www.ipo.gov.uk/ip4b/ip4b-uk/iphealthcheck.htm 
22 IP Explorer - http://intellectualpropertyexplorer.com/ 
23 IP Instruments - http://ipinstruments.com/test-ip-health-in-your-company/ 
24 USPTO – IP Assessment System - http://www.uspto.gov/inventors/assessment/start.html 
25 IP Panorama - http://www.wipo.int/sme/en/multimedia/ 
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The Institute Fraunhofer IMW in Germany developed the Intellectual Property Industry Base26 
- IPIB. It covers a wide range of service providers in different categories. The system also serves 
as a learning environment for SMEs once it offers a classification of the services available in the 
market. It was used as a source to find other learning systems. 
The Office for Harmonization in the Internal Market developed a more customized system. Users 
can select the type of product or service they provide and have access to specific IP information 
regarding those products. The system is called E-learning for SMEs,27 but it is difficult to navigate 
and use search engines.  
The European Commission, besides the IPR Help Desk for different regions, also provides on the 
Chinese version a game called China IPR Serious Game.28 Users can learn about IP management 
while playing a business simulation game. 
The last system selected for this assessment is called Rubicon Personal IP29: a platform that 
teaches users how to apply for protection of intangible assets in different countries covering 
practices and costs. It has an interface based on Google Maps with a list of countries in the side 
bar. Users can register themselves for a 30-day trial, and after the trial period, they pay a fee of 
EUR 95 yearly. 
4.1.3. Analysis of the IP Literacy Learning Systems 
The next two pages present the tables with the application of the systems encountered to the 
criteria developed.  
Table 10: Analysis of Academic and Text Oriented Systems 
Table 11: Analysis of Online Innovative Systems 
 
 
 
 
                                                          
26 Fraunhofer Center for International Management and Knowledge Economy – Industry base: 
http://ipib.ci.moez.fraunhofer.de  
27 E-learning for SMEs http://oami.europa.eu/knowledge/course/view.php?id=1507&lngcdd=true&la=de 
28 China IPR Serious Game - http://www.china-iprhelpdesk.eu/sites/china-ipr/files/public/serious-game/1/  
29 Rubicon Personal IP - http://www.rubiconpersonalip.com  
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Systems/Criteria 
Types of IPR 
Country of 
Origin 
Media and 
Technology 
Learning 
Activities Languages Technology Use Workload 
Geographical 
Reach Target Group 
Evaluation 
Methods and 
Certificates 
Accessibility 
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UK IPO ‘What is the 
Key?’ roadshow 
     United 
Kingdom Integration 
Assimilative, 
Experimental English Augmented 
Approximately a 
Day (per training) United Kingdom SME Executives Not informed 
Not 
informed 
 
The National 
Intellectual Property 
Assistance Platform 
     
Luxembourg, 
Greece, Italy 
and Spain 
Integration of Text 
and Visuals Assimilative 
English, French, Greek, 
Italian and Spanish Blended 
Constant Access 
Needed 
Group of 
Countries 
IP Managers, 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
INPI (France) IP Pre-
Diagnosis 
     France Integration 
Assimilative, 
Adaptive, 
Communicative
, Productive, 
Experimental 
French Blended Less than a week National SME Executives Not informed 
Free Access 
for SMEs or 
EUR 1500 
for others 
 
InnovAccess      Europe Text Assimilative English Online Few Hours Global SME Executives, Basic Learners 
No Evaluation 
or Certificates Free Access 
 
WIPO Academy      Europe Integration Assimilative 
English, Spanish, French, 
Arabic, Portuguese, 
Russian, German, 
Japanese and Korean 
(depending on the 
course) 
Blended Depends on the course chosen Global 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates 
Free Access 
or Payment 
Required 
(according 
to the 
course) 
 
WIPO SMEs 
Webpage 
     Europe Text Assimilative English, Spanish, French, Arabic, Russian, Chinese Online Less than a week Global 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
EPO Learning & 
Events 
     Europe 
Integration of 
Text, Videos and 
F2F Lectures 
Assimilative German, English and French Blended 
Few Hours (per 
training) Global 
IP Managers, 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
UK IPO - Everyone 
owns IP and 
Intangible Assets 
Network 
     United 
Kingdom 
Integration of 
Text, Visuals and 
F2F Lectures 
Assimilative, 
Communicative
, Productive 
English Augmented Few Hours 
Global 
(downloadable 
material) 
SME Executives, 
Basic Learners 
Only 
Evaluation Free Access 
 
Intellectual Assets 
Questionnaire 
     Scotland Text and F2F Lectures 
Assimilative, 
Productive English Augmented Few Minutes Global SME Executives 
Only 
Evaluation Free Access 
 
IPeuropAware - 
Sectorial Guides 
     Europe Integration of Text and Visuals Assimilative 
Bulgarian, Czech, 
German, Greek, English, 
Spanish, French, 
Hungarian, Italian, 
Lithuanian, Polish, 
Portuguese, Romanian  
Blended 
(downloadable 
handbook) 
Less than a week Group of Countries SME Executives 
No Evaluation 
or Certificates Free Access 
 
USPTO - The Global 
Intellectual Property 
Academy 
     USA 
Integration of 
Text, Visuals and 
Videos 
Assimilative English, Spanish, French, Arabic, Russian Blended 
Approximately a 
Day (per training) Global SME Executives 
Only 
Certificates Free Access 
 
EU IPR Help Desk 
(China, ASEAN and 
MERCOSUR) 
     
Europe/ 
China/ 
Southeast 
Asia/ 
Mercosur 
Integration of 
Text, Visuals and 
Videos 
Assimilative 
English, French, Chinese, 
Italian, German, Spanish 
and Polish 
Online Constant Access Needed 
Group of 
Countries - 
Focused on 
European SMEs 
IP Managers, 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates 
(website 
content) 
Free Access 
(website 
content) 
 
MyIPO - Malaysia      Malaysia Integration Assimilative, Communicative English Augmented Less than a week National SME Executives Not informed 
Not 
informed 
 
IEEPI      France Integration (All of the medias) 
Assimilative, 
Adaptive, 
Communicative 
French, English Blended 
Trainings - 
Approximately a 
Day, Master - Less 
than a month 
Group of 
Countries 
IP Managers, 
SME Executives Not informed 
Payment 
required 
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Systems/Criteria 
Types of IPR 
Country of 
Origin 
Media and 
Technology Learning Activities Languages 
Technology 
Use Workload 
Geographical 
Reach Target Group 
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Methods and 
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SPTO (Spain) E-
learning System 
     Spain 
Integration 
of Text, 
Visuals and 
Videos 
Assimilative Spanish Online Few Hours (per module) Global 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
SPTO (Spain) Game 
about Patents and 
Trademarks 
     Spain Games and Simulations Adaptive Spanish Online Few Minutes Global Not Analyzed Not Analyzed Free Access 
 
UK IPO - The 
Armour Game 
     United 
Kingdom 
Games and 
Simulations Adaptive English Online Few Minutes Global Basic Learners 
No Evaluation 
or Certificates Free Access 
 
IP Instruments - IP 
Health Check 
     Estonia, 
Germany Text 
Assimilative, 
Productive English Online Few Minutes Global SME Executives Only Evaluation 
Registration 
required 
 
UK IPO - IP Health 
Check 
     United 
Kingdom Text 
Assimilative, 
Productive English Online Few Minutes Global 
SME Executives, 
Basic Learners Only Evaluation 
Registration 
required 
 
APEC - IP Explorer      
Australia, 
Singapore, 
Hong Kong 
Text 
Assimilative, 
Adaptive, 
Experimental 
English, Chinese Online Constant Access Needed Global 
IP Managers, 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates 
Registration 
required 
 
USPTO - IP 
Assessment 
     USA Text Assimilative, Productive English Online 
Few minutes (Basic) 
Few hours (Advanced) Global SME Executives Only Evaluation Free Access 
 
IP Panorama      Europe/Korea 
Integration 
of Text, 
Visuals and 
Videos 
Assimilative, 
Experimental 
English, Spanish, Arabic, 
French, Thai, Hungarian 
and Vietnamese 
Online Less than a week Global SME Executives, Basic Learners 
Simple 
Evaluation 
within the 
process 
Free Access 
 
Fraunhofer IMW - 
IPIB 
     Germany 
Integration 
of Text and 
Visuals 
Assimilative English Online Regular Interaction Global IP Managers, SME Executives 
No Evaluation 
or Certificates 
Registration 
required 
 
OHIM - E-learning 
for SMEs 
     Europe 
Integration 
of Text and 
Visuals 
Assimilative,    
Adaptive 
Bulgarian, Czech, Danish, 
English, Estonian, Finish, 
German, Greek, , Spanish, 
French, Hungarian, 
Italian, Latvian, 
Lithuanian, Maltese, 
Polish, Portuguese, 
Romanian, Slovak, 
Slovene, Swedish 
Online Less than a week 
Group of 
Countries 
(Europe) 
IP Managers, 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
EC - China IPR 
Serious Game      Europe 
Games and 
Simulations Adaptive English Online Approximately a day Global 
SME Executives, 
Basic Learners 
No Evaluation 
or Certificates Free Access 
 
Rubicon Personal IP      The Netherlands 
Integration 
of Text and 
Visuals 
Adaptive, 
Experimental English Online Regular Interaction Global 
IP Managers, 
SME Executives 
No Evaluation 
or Certificates 
Payment 
required 
(EUR 95 per 
year) 
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As indicated, not every learning system provides content regarding all types of IPR, especially the 
ones done by offices focused on patents and trademarks. All of them are covering patents, which 
shows the importance of improving related literacy.  
A system should provide information on all the different ways of protecting an intangible asset 
(Evans, 2011; O'Connel, 2013). This should be taken into consideration when designing a new 
learning system for improving IP literacy. 
Even though the literature says that an artifact should cover all types of IPR, a customized 
learning system might provide a better understanding of a specific type of IP applying to a certain 
company. For example, a wine producer, when accessing a system, will probably expect to be 
directed to information regarding geographical indication or trademarks rather than patents. 
While analyzing the country of origin, we realized that the systems come from different countries 
around the world. The majority, however, are from European countries, especially UK, France and 
Spain. Additionally, the fact that our research has a European background may have influenced 
how we were exposed to the artifacts, making it difficult to find learning systems developed in 
some countries that are not well linked to the WIPO. This criterion aims to display the country or 
regions that are showing concern about IP awareness and they were mostly created by developed 
countries. Emerging countries should increase their efforts in this matter.  
Regarding media and technology, most of the systems are text-oriented or integrated with visual 
elements or videos. Only a few explore different media, such as gaming. There is not a significant 
difference in media use when comparing both tables because some systems are text-based, but 
allow interaction between the users and the content. The media have their own strengths and 
weaknesses and using just one type and format can be frustrating for a learner (Siemens 
& Tittenberger, 2009).  
The learning activities, combined with the media, help to analyze features regarding interaction. 
Innovative learning systems have a tendency to explore productive, adaptive and experimental 
learning activities because of the exchange of data and customized content.  
When analyzing the languages, English is present in most of the systems. Only artifacts developed 
for specific countries, like in France and Spain, do not provide English as an option. It is also 
possible that European systems provide a wider range of options, given the diversity of languages 
spoken in the European Union.  
Regarding technology use, most of the systems are web-based. Some face-to-face courses and 
events were also discovered, especially when provided by academic-related institutions.  
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When it comes to the workload, or duration expected to complete the system, it is possible to see 
that those related to academic courses are the ones demanding longer time for the conclusion 
while the online innovative systems are easier to complete quickly. It is also clear that augmented 
and blended use of technology takes longer to complete while online systems are faster or require 
regular interaction because users need to access that information on a regular basis.  
Concerning the geographical reach of the learning systems, most of them can be reached 
globally. It means the systems are developed with general content about IP and not specifically 
about a country.  
The target group consists of mostly SME executives and basic learners. These results are 
according to the content provided. Many of the systems provide basic content while others also 
provide advanced content. This shows that there is a tendency to present basic content first and 
then move forward to more elaborated information.  
Most of the learning systems do not have an evaluation process or issue certificates. Providing 
some sort of evaluation is important to check whether the content is transmitting correctly and if 
the users are interacting with the system accordingly. Certificates are mostly issued when the 
system consists of a short course and a master or doctoral degree with an institutional 
background. In this case, the credibility of the organization supporting the system plays an 
important role and the users will be willing to fully complete the tasks to obtain the certificate.  
Regarding accessibility, most are free or require the user to register, providing some simple 
information such as name, contact details, company, etc. Making the system freely available 
increases participation, but when simple registration is required, it is possible to obtain some data 
from the users and customize the system even.  
The last column presents the analysis of the level of customization based on four criteria: 
learning activities, languages, geographical reach and target group. It is clear that customization 
is an issue among the systems since most do not present a high level of customized features.  
4.1.4. Design Recommendations 
Based on our knowledge acquired during the analysis, design recommendations were drawn 
according to each criterion for a better understanding of what should be taken into consideration 
when designing new systems for IP literacy.  
Regarding Media and Technology, a new system aiming to improve IP awareness should integrate 
the media to engage different types of learners. Integrating different Learning Activities should 
also be taken into consideration when analyzing how people learn differently. Activities like 
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adaptive, productive and experimental can assist in developing a more customized system 
because of their interactive features. 
The number of languages available in a system will depend on the target that it aims to reach, 
using different languages to reach different countries, for example. Consequently, we strongly 
recommend concrete definition within the design process for the user segments and the languages 
these users expect to find in a system.   
Regarding Technology Use, depending on the goal of the platform, all sub-criteria should apply 
satisfactorily. Online platforms, for instance, are built in a way to make the information easily 
accessible from anywhere and at any time, but when creating an online learning system, it is 
necessary that the content be reviewed to ensure that it is clear; otherwise, misunderstandings 
might not be clarified without an instructor (Siemens & Tittenberger, 2009). 
Regarding Workload, it is important to engage the users when building a new system according 
to its purpose. Online systems tend to be fast or require regular interaction. In this sense, users 
constantly rely on the system to find the information they need. Regular interaction also allows 
the system to update the content according to new laws, rules or extra useful information that 
might be important for targeted SMEs. 
The geographical reach of a system should be taken into consideration when being developed. It 
interferes with the content, languages, different laws and business environments. Therefore, a 
global system might be too generalized and national systems might be restricted in a globalized 
environment.  
A new learning system should take into consideration the different professionals who need to 
access the content. An SME executive, for example, could be a decision-maker without previous 
background on IPRs. Thus, the content should start from basic information, but also advance the 
topic further, filtering users via customization of the system.  
Regarding evaluation processes and certificates, a new system can use an evaluation method as a 
useful source of feedback while certificates might keep the user engaged until the end of the 
process. In order to do so, simple registration data should be taken to obtain some information 
and to analyze the profile of the users. In this case, providing a free-access system (but requiring 
registration) might be the best option when it comes to accessibility. 
According to the analysis, the literature and the recommendations based on the criteria, we noted 
three final major recommendations. 
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Recommendation 1: Customization. New learning systems should be more customized 
according to the needs of the users in a specific market. In order to do so, the criteria 
analyzed should be taken into consideration as well as the new concepts of DSR. More 
customized systems might contribute to a better understanding of specific concepts 
evolving IPRs, helping users to understand how to protect and/or commercialize their 
intangible assets. The suggestion is the creation of an interactive learning system that 
provides better and specific information to a specific target group. 
Recommendation 2: Interaction. New systems should be more interactive through 
technologies and use more adaptive, productive and experimental learning activities. 
They should also provide different types of media to engage different types of learners. 
Recommendation 3: Reliability is an important issue for a new learning system that is being 
developed. A new system should be based on high-value content with a good 
organizational structure supporting the system. It is also important that this organization 
be visible to the market so it can be easily found and accessed. Many systems were difficult 
to find during the selection process because some of them are not supported by the main 
organizations regarding IP. 
Christiane Rau et al. (2012), given that knowledge sharing is often hindered by semantic (different 
interpretation) and pragmatic (different interests) boundaries among actors in an innovation 
process, suggest that companies need to learn how to support this sharing. Although the fact that 
different actors are sharing their knowledge in an innovation process, the concept also fits the 
design process of a customized e-learning system once the actors share information to create new 
value. Innovative platforms, after having access to data from each user, should provide customized 
content generating value for both parts. To make it possible, users should interact with the system 
to provide some information about their business. Additionally, users will feel more comfortable 
when sharing information in a reliable environment within the support of trusted organizations.  
Following these three main recommendations and the steps to design a new IP learning system 
according to the selected criteria may lead to the development of better systems for improving IP 
literacy among SMEs.  
4.1.5. Conclusions 
Our work aimed to analyze the systems currently available in the market in order to write 
recommendations on designing better learning systems to improve IP literacy among SMEs. We 
consider our analysis part of the design process as shown in Figure 8. Some criteria were 
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developed according to the literature and information provided by the systems as seen in Table 
9. Subsequently, some systems available in the market were selected for additional analysis. 
During the research period, finding the systems was difficult when they were not linked to a 
related organization. Therefore, 26 systems were selected and analyzed after research was 
conducted among different websites of organizations relating to IP and SMEs.  
Table 10 and Table 11 display the application of current systems to our framework of criteria for 
a better visualization and analysis. This analysis shows that the learning systems currently 
available do not explore all types of IP, media and learning activities to provide innovative features 
to engage the user. Additionally, there is a lack of tailored content to the companies given their 
needs. Therefore, a better design of the systems is necessary to engage the users and bring better 
results. 
Based on this analysis the following final recommendations were made: 
- Customization – New learning systems should be more customized for each single user 
to reach the SMEs and prepare them according to their real and specific needs. 
- Interaction – Learning systems should engage the user while having them participate and 
contribute to the learning process. This can be achieved with more interactive activities 
within the system. 
- Reliability – Users will trust systems providing high-quality content, structured by a 
reliable organization and providing ways for the user to evaluate the content and provide 
feedback to improve it.    
The downside of the analyzed systems is that they do not clearly provide their results, such as 
number of users, accomplishments, etc. According to O’Connel, an evaluation process and follow-
ups are not being done by the current IP educational systems (O'Connel, 2013). A follow-up is 
important to verify what is working and what should be improved. The Design-science Research 
reflects this evaluation and its concept given a build-and-evaluate loop. This means that the 
system should be constantly evaluated and the results of these evaluations should be taken into 
consideration when rebuilding it prior to final design (Hevner et al., 2004).  
Further research could analyze the effectiveness of the systems by analyzing their results and 
effect on their targets. We recommend a study be carried out with the target of a new system to 
understand their knowledge on IP and their expectations regarding a teaching system on this 
topic. Evaluating their previous experiences with IP literacy systems might also contribute to the 
designing process of a new platform.  
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We believe that taking into consideration all the criteria developed for this analysis and our 
recommendations for designing a new IP literacy learning system is necessary to develop a 
platform that can contribute effectively to raise IP awareness among SMEs. We aim to contribute 
for design-improved systems that will increase knowledge regarding IP for SMEs, fulfilling a 
current need in the market. Hence, we consider this study as an effective answer to the first 
research question of our work: How effective are the current IP literacy learning systems for 
startups and what are the characteristics of a resourceful system that delivers high-quality 
knowledge on IP? The aforementioned results and conclusions show that existing learning systems 
are not effective and the recommendations based on the evaluation criteria and results contribute 
to the development of high-quality IP literacy systems focused on SMEs.  
4.2. IP Management and Learning Process within Brazilian Startups  
4.2.1. Introduction and Methodology 
This study evaluates the performance of Brazilian startup companies regarding Intellectual 
Property Management (IPM) and the relationship of this performance with their level of literacy 
in Intellectual Property Rights (IPRs). This analysis confirms whether there is a demand in Brazil 
for new innovative IP literacy learning systems in order to provide companies with knowledge on 
this matter and positively affect their IP performance. It also intends to provide recommendations 
on how to design an educational instrument capable of increasing IP literacy and, consequently, 
contribute to the Brazilian innovation system.  
The study is a continuation of the previous research on IP literacy learning systems and follows 
its suggestion for further research, focusing on the target of the system. Both studies are efforts 
to become aware of the problem and propose solutions.  
Hence, this subchapter aims to analyze the relationship between IP literacy and IP management 
activities performed by Brazilian startups. Deriving from these findings, we provide 
recommendations for the design of innovative learning systems aiming to improve IP literacy 
among this target. To achieve this goal, the following research questions guided this specific study: 
- How could the performance of Brazilian Startups regarding IP management be 
improved? 
This question aims to find whether companies are managing their IP. If yes, what types of activities 
within the concepts of IP Management they have performed? If no, what are the hindering factors 
that prevent them from performing these activities?  
- What do Brazilian start-up companies expect from an IP learning system? 
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This question intends to find whether Brazilian startups have participated of any IP learning 
process or system and what is the best way for these companies to learn based on criteria from 
the IP literature. 
- What features regarding design and content are necessary to design an innovative 
IP literacy learning system for Brazilian startups? 
The third question is based on the results from the first two questions and aims to provide design 
recommendations for innovative IP learning systems in Brazil focused on startups. 
In order to evaluate the performance of Brazilian startups regarding IP management, it is 
necessary to define the concept of IP performance. As shown in chapter 2, IPM relates to the use 
of IPRs to access new markets, create alliances and generate gains also by licensing these IPRs (Al-
Ali, 2003; Green & Ryan, 2005; Sullivan, 1998; Sveiby, 1997). Based on the definitions of the 
literature, we developed an IP Performance Framework that reflects these main activities within 
the scope of IPM. This framework provides a structure for the evaluation of a startup’s 
performance according to the ability of a company to move along the steps from the framework. 
We present this analysis in this chapter together with other concerns that are relevant for 
understanding the problem and proposing design solutions. 
This analysis, as well as the previous study in subchapter 4.1, are part of the first two steps of the 
design process proposed in Figure 8. This design process follows the main methodology of Design 
Science Research (DSR). 
We surveyed 110 startups in Brazil from September to December 2014. Several startup-related 
organizations contributed to achieving this number, including the ABStartups (Brazilian 
Association for Startups), Anjos do Brasil (organization for angel investors) as well as incubators, 
accelerators and companies providing co-working spaces for startups.  
The survey had three different sections: IP Management, which was subdivided into trademarks, 
patents/industrial design and copyrights/computer software; IP Literacy and the usage of IP 
literacy learning systems; and socio-demographical information of the companies, such as size, 
field of activity and location. The emphasis on computer programs in the first section is because 
the Brazilian IP office has a special registration for computer programs. The survey can be found 
in Appendix A – Startup Survey. 
Although the overall quantity of participants in the survey was of 110 startup companies, 85 
startups were able to conclude successfully the entire survey. The IP management section takes 
in consideration 110 respondents while the IP literacy and socio-demographic sections reach the 
total of 85 companies. 
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The socio-demographic section intended to select the correct companies for our sample. For this 
study, we considered Brazilian startups as small and medium-sized technology-based companies 
in the early-stage of developing their business models.  
The companies in our sample were founded within the last 15 years, but 70 percent of them are 
less than five years old. We considered some companies older than five years because they are 
still in the phase of idea development due to the link of the company with long-term research 
projects.  
According to Brazilian standards (SEBRAE – Brazilian Service Organization for SMEs), a company 
should have up to 99 employees to be considered an SME (SEBRAE - Serviço Brasileiro de Apoio 
às Micro e Pequenas Empresas, 2014). Our entire sample fits that description while 87 percent 
has up to 9 employees.  
Regarding the location of the sample, a high number of companies have their origins in São Paulo 
(35), which is the richest state in Brazil, followed by Rio de Janeiro (9), Minas Gerais (8) and Rio 
Grande do Sul (6). A study on the spatial distribution of scientific activities in Brazil showed that 
these four states are the ones with a higher concentration of researchers in the country (the 
“scientific quartet”), being the epicenter of science in Brazil (Chiarini, Oliveira, & Neto, Fabio C. C. 
S., 2013). Taking in consideration that many startups are based on new technologies derived from 
scientific research, our sample fits the current reality regarding the spatial distribution of 
technology companies in the country.  
Another data concerning the sample is about the field of industry for each company. The sample 
is well distributed among different fields with exception of software-related services, which had 
an outstanding number of 32 participants. 
In order to analyze the experience of the participants with existing IP literacy learning systems, 
we based some questions of our survey on the criteria in Table 12, extracted from our previous 
study regarding the design of innovative learning systems for improving IP literacy among SMEs 
illustrated on Table 9 (Viana & Maicher, 2015). 
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Table 12: Summary of Design Criteria for Designing Innovative IP Literacy Learning Systems 
Criterion Allowed values 
Types of IPR Copyright, Patents, Trademarks, Industrial Design, Geographical Indication 
Country of Origin The country or region of origin will be named 
Media and Technology Text, Audio, Visuals, Video, Games and Simulations, Lectures Face-to-face or Online, Integration 
Learning Activities Assimilative, Adaptive, Communicative, Productive, Experimental 
Languages There are no pre-defined sub-criteria. The languages available will be named 
Technology Use Augmented, Blended, Online 
Workload Few minutes, Few hours, Approximately a day, Less than a week, Approximately a week, Less than a month, Regular interaction 
Geographical Reach Regional, National, Group of Countries, Global 
Target Group IP Managers, SME Executives, Basic Learners 
Evaluation Methods and 
Certificates 
Evaluation and Certificates, Only Evaluation, Only Certificates, Simple Evaluation within the 
process, No Evaluation or Certificates 
Accessibility Payment required, Registration required, Free Access 
 
Source: Adapted from (Viana & Maicher, 2015). 
Following these design criteria, the subsections of the IP management questions were divided 
according to the types of IPRs. Questions related to media usage, language capability, workload 
and evaluation methods and certificates were asked in the IP literacy section. The input from these 
questions is important to understand the learning process companies went through while using 
an IP literacy learning system. This information will contribute to the process of drawing content 
and design recommendations.  
Additionally, the three final recommendations from Viana & Maicher (2015) stated that new or 
existing systems should be interactive, customized and reliable. These recommendations were 
also taken into consideration when asking the participants about their experience with IP literacy 
learning systems. 
The designed survey allowed us to apply the data to our IP performance Framework and evaluate 
the performance of the companies. A low performance of the companies and the positive impact 
of IP literacy systems on this performance sustain the design of new innovative IP literacy learning 
systems as well as the improvement of existing ones. It is also possible to detect which step of the 
framework companies perform lower, so new systems could focus on the steps that represent a 
bigger challenge for these companies.  
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The following descriptive analysis of the results regarding IP management and IP literacy 
contributes to reaching the final design recommendations for innovative IP literacy learning 
systems. By following these recommendations, future IP literacy systems can contribute to a more 
effective increase in IP performance of their users. 
Results 
As described in the methodology, the survey was split into different sections. The results are 
displayed separately by IP Management and IP Literacy Experience. Additionally, we provide a 
deeper analysis of the data regarding the relationship between the use of IP literacy systems and 
IP protection as well as the results from the survey applied to the IP performance framework. The 
results, which detect a demand for innovative IP literacy systems together with design and content 
recommendations, are summarized in the Conclusions and Table 21. 
4.2.1.1. IP Management 
This section provides results on how startups in Brazil are managing their intellectual property, 
which is important to understand whether there is a demand for an innovative IP literacy learning 
system. It also provides some insights on content and designing recommendation for future 
systems or the improvement of existing ones.  
Firstly, it is important to understand how companies self-assess their knowledge on Intellectual 
Property. Secondly, whether a higher knowledge has an impact on IP protection, which is the 
second step of our IP Performance Framework. An entire analysis of the framework is provided 
later on this paper. 
Participants answered on a scale from one to five, being one for very low and five for very high 
knowledge, how they self-assess their IP literacy. For analytical purposes, we divided the scale 
into two groups: low IP literacy was considered when the answers were within the scale range 
from one to three and high IP literacy within the scale range from four to five. Results show that 
the majority of companies self-assess their IP literacy as low.  
Regarding IP protection, the majority of companies claimed to have protected their IP. These 
results are slightly high when comparing with the very low number of small companies applying 
for patent protection within the Brazilian IP office discussed in chapter 2. Even though we 
considered different types of IPR for this study, the contrast between the low number of patent-
holders and the amount of companies that claimed to have a high IP literacy, show that companies 
familiar with the topic were more likely to take part in the survey.  
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By crossing the first two questions, it is possible to observe that over 70 percent of the companies 
claimed to have a high knowledge on IP and protected it. Meanwhile, over 53 percent of companies 
claimed to have a low knowledge and did not register their IPRs. 
Table 13: Self-assessment of IP Knowledge and the Protection of IPRs 
 
IP Protection 
Total 
Yes No 
IP knowledge 
Low 37 42 79 
High 22 9 31 
Total 59 51 110 
 
These results are important to understand the positive impact of IP knowledge on IP protection 
as we can assume that companies with higher IP knowledge are more likely to protect their 
intellectual property. Only 46 percent of companies, which assessed their IP literacy as low, 
protected any kind of IP in the past. On the contrary, 70 percent of the companies that claimed to 
have a high IP literacy protected their assets. It shows that a higher knowledge on IP positively 
influences companies to move to the second step of the IP Performance Framework. 
Despite results regarding knowledge and management on IP, the respondents classified IP 
protection as very important. When asked to classify the importance of IP protection on a scale 
from one to five, the mean was over four. A large majority chose four or five showing that IP 
protection is considered a very important matter.  
It is also important to understand the reasons why 51 companies did not protect their IP. As 
depicted in Table 14, high costs, lack of information and complexity of the system seem to be the 
main hindering issues keeping Brazilian startup companies from protecting their intellectual 
assets. The companies could choose more than one reason for not registering. 
Table 14: Main Hindering Factors Regarding the IP Protection in Brazil 
Reasons for not Protecting IP 
Number of 
Respondents 
High Costs 28 
Lack of Information 24 
IP System is Complex 16 
Process is very slow 11 
Trade Secret Protection 5 
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“High costs” was the most chosen option by the startups followed by lack of information and 
complexity of the system. Many companies claimed to lack knowledge on IP protection and, 
therefore, an innovative IP literacy learning system could contribute to a better understanding of 
the innovation system in Brazil. IP literacy systems could also contribute to diminishing the 
complexity of the system by guiding companies through the processes in the system.  
The respondents pointed out other reasons, such as “The registration does not apply to our 
product” and “We would need to publish the source code of our software”. As mentioned before, 
the Brazilian IP Office allows companies to register computer programs. More information on IP 
could help companies identify the real need and the consequences of protecting their assets.  
These results are important to identify the need of an innovative system, which can provide 
information on IP and diminish the complexity of the system by informing all the steps of the 
process.  
To understand the issues regarding IP management, we analyzed the process of protection 
separately by each type of IPR (patents, trademarks and computer programs). Participants 
answered whether they possess a protected IP or hold an application process within the Brazilian 
IP Office. Sixty companies claimed to own at least one type of IPR. The fact that companies could 
choose more than one type of IPR explains the sum of 123 answers.  
Table 15: IP Protection by Type of IPR 
Have you 
Protected? 
Trademarks Patents/Ind. Design Copyright/Software 
Companies % Companies % Companies % 
Yes 38 58,5 18 72,0 4 12,1 
No 27 41,5 7 28,0 29 87,9 
Total 65 100,0 25 100,0 33 100,0 
 
Proportionally, invention holders tend to protect their assets while copyright and software 
holders do not see formal protection as something crucial to their business, given the very low 
rate of 12 percent of companies protecting their assets. These results are important to understand 
what type of IPR startups currently demand more in Brazil. 
Some results regarding the protection of IP are important to understand the difference between 
the application processes for each type of intellectual property rights. Participants classified their 
experience when applying for protection by answering, on a scale from one to five, three different 
questions regarding the application process. The first variable reflects the difficulty level of the 
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process (very easy or very complicated), the second variable analyzes the costs (very cheap or 
very expensive) and the last variable concerns the speed of the process (very fast or very slow). 
Table 16: Characteristics of the IPR Registration Process in Brazil 
Variable Trademarks 
Patents/Ind. 
Design 
Copyright/Software 
Easy/Complicated 3,08 2,82 2,75 
Cheap/Expensive 3,00 3,22 4,00 
Fast/Slow 4,50 3,76 4,00 
 
In general, respondents seemed to have a higher concern about the speed of the process. The time 
between the filing process of a patent and its grant, for example, can exceed ten years in Brazil 
(Januzzi & Vasconcellos, 2013), while trademarks had an average time between the deposit and 
concession of five years and a half in 2012 (Oliveira, 2012). We can assume they also see costs as 
an issue, but not as the main issue like inferred by companies that did not protect their assets. The 
complexity of the process does not represent the biggest issue for participants who went through 
the protection process. Therefore, the 16 companies that did not protect their IP, due to the 
complexity of the system on Table 14, might perceive a higher complexity in the system as it is in 
reality. Many companies did not consider the process very complicated after they protected their 
IP.  
These results reinforce the assumption that learning the process can diminish the perception of 
complexity of the system, and, therefore, innovative IP literacy learning systems can support these 
companies by teaching them how the system works.  
It is also important to understand whether companies started the application process internally 
or the process was outsourced to an IP service provider, such as patent lawyers or trademark 
consultancies. As depicted in Table 17, the numbers for software are very low. Hence, we only take 
the difference between trademarks and patents into consideration for further analysis.  
Table 17: The Use of IP Service Providers when Applying for IP Protection 
Outsourcing? Trademarks 
Patents/Ind. 
Design 
Copyright/Software 
Internally 19 5 1 
Outsourced 19 12 3 
Did not Answer - 1 - 
Total 38 18 4 
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Patent holders tend to, proportionally, outsource IP services when comparing with trademarks. 
The patent process might require specialized services and affect how these companies perceive 
the complexity of this process. 
Participants also provided information regarding what they take into consideration when 
choosing an IP service provider. Among 34 respondents claiming to have outsourced IP services, 
20 said they found their IP service provider through recommendation. It means that Brazilian 
startups tend to rely on recommendations from people or companies that have already 
outsourced IP services and were satisfied with the results.  These results are important while 
designing a new system for improving IP literacy. An innovative system could connect users to IP 
service providers and use a recommendation feature in which these users could endorse 
companies in order to create a link of trust between them. 
According to our framework, it is significant to understand how many companies enforced their 
IPRs by defending an accusation or accusing a company of IP infringement. Concerning 
trademarks, five companies went through litigation processes. Four companies were successful in 
the litigation process while one was not successful. Concerning patents, only two companies went 
through the process of litigation and one company was successful. Finally, none of the participants 
went through a litigation process to enforce their copyrights. 
Also as a part of the last in the IP Performance Framework, it is essential to understand whether 
these startups are engaged in some IP licensing activities (in or out) concerning trademarks and 
patents. None of the participants has licensed trademarks and only one company has licensed a 
patent out to another company. This reveals that the overall majority of companies in the sample 
did not draw any financial benefit from the engagement in IPR. These poor financial benefits are 
a significant negative issue regarding the companies’ long-term investment in IP management. 
4.2.1.2. IP Literacy Experience 
With the purpose of understanding the learning process these companies went through and 
obtain some information on how design a proper system adapted to the necessity of Brazilian 
startups, we analyzed important results regarding the usage of IP literacy learning systems. 
Firstly, the respondents’ participation in any type of IP literacy system, including seminars, 
workshops, books or any other type of online and offline platforms was verified. Forty-seven 
percent of the respondents confirmed they have accessed at least one type of system, while a small 
majority never used this kind support.  
 
 
72 
 
Besides the usage of supporting systems, it is also important to understand the experience of the 
respondents with these instruments. We asked the participants whether they found all the 
information they need as well as some questions based on the three recommendations from our 
previous study (interaction, customization and reliability). The results are shown in the 
following table: 
Table 18: Content, Customization, Interaction and Reliability of the Learning Systems 
Variable Yes No 
Found all the Needed Information 52.5% 47.5% 
Content was Customized to the Needs of their Companies 32.5% 67.5% 
Could Interact and Discuss Specific Information from their Companies 75.0% 25.0% 
Content and Institutions were Reliable 97.5% 2.5% 
 
Approximately half of the respondents found all the information they need while using the 
systems. Although many companies did not find all the information, we can infer that, overall, the 
companies could interact and discuss specific situations of their companies and that the content 
and the institutions involved were reliable.  
Regarding the three recommendations, the results show that participants considered only 
customization as an issue. Over 65 percent of the participants said the content was not customized 
to their needs.  
Regarding the impact of these systems, over 70 percent of the participants did not change any 
internal policies regarding Intellectual Property after engaging on that topic through the 
supporting systems.  
These results are important to conclude that customization was the biggest issue for the 
respondents. It means that new innovative IP systems should use learning activities, which 
provides the opportunity for users to obtain customized information according to their needs and 
reality. The low number of companies that changed internal policies on IP and the high number of 
companies that did not find all the information they need are a reflection of the lack of 
customization. Since they do not get specific information according to their company’s situation, 
it might be difficult to change internal policies concerning IP management. 
Besides these conceptual properties, the most appropriate type of media for IP literacy learning 
systems will be a core feature of the future design. We provided different types of media and asked 
the respondents which types would be more attractive for them while learning. They chose 
different types of media, as shown on the next table.  
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Table 19: Types of Media Chosen by Participants 
Media Users 
Videos 55 
Visuals (Images, drawings, etc.) 53 
Text 51 
Face-to-face Lectures 39 
Online Lectures 31 
Games and Simulations 28 
 
Games and Simulations were the least chosen together with online lectures, while 55 companies 
chose Videos. These media were given as options, but we also asked them what other media they 
would suggest. Interestingly, only three companies suggested that the best way for them to learn 
would be through consultancy or a meeting with a specialist. These results are important to 
confirm that different types of media should be used when designing an innovative IP literacy 
system for Brazilian start-ups in order to reach the different types of learners. 
It is also relevant to know the capability of participants to access and assimilate content provided 
in English. Around 30 percent of participants demonstrated a preference to access the system’s 
content in Portuguese. The result shows that, even though it is a minority, it is important to 
provide content in their native language in order to reach a higher number of users. 
The design criterion regarding the importance of evaluation methods and certificate when using 
online systems served as a basis for another important analysis. On a scale from one to five, in 
which one for not important and five for very important, the mean was 2.81 and the companies 
did not show a clear preference regarding this issue. These results show that not every company 
considers evaluations and certificates relevant. Therefore, new systems could provide evaluation 
methods and certificates, but should not make it a mandatory step in the learning process. 
The last variable of the IP literacy group is regarding the amount of time the users would be willing 
to dedicate to the IP learning process. The answers showed that 25 companies would prefer to 
have a system in which they can constantly interact. The second most chosen option was “Few 
Hours” with 21 companies. Therefore, it is important to have a system on which companies can 
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constantly interact and learn, but at the same time, quick content should be available in order to 
catch the attention of other users. 
The data from this group of questions is important to understand the different factors that should 
be taken into consideration while designing an IP literacy system focused on the Brazilian startup 
companies. We present further analysis and final recommendations in the next sections. 
4.2.1.3. IP Literacy Systems and IP Protection 
Forty companies claimed to have used some sort of IP literacy learning system. When crossing 
this information with results on IP protection, it is possible to observe that 30 companies out of 
the 46, which have protected their IP, used at least one IP literacy system. We can observe the 
same tendency by looking at the higher number of companies that did not use an IP literacy system 
and did not register their IPRs. Therefore, we can conclude that using an IP literacy system 
positively influences whether a company will protect their intangible assets or not. Due to the low 
number of companies that moved forward to the next steps of the funnel, we only analyzed the 
influence of the usage of IP literacy systems on IP protection. 
Table 20: Use of IP Literacy systems and IP Protection 
 Use of IP Literacy systems 
Total Yes No 
IP Protection 
Yes 30 16 46 
No 10 29 39 
Total 40 45 85 
 
These numbers show the influence of systems providing information on IP in increasing IP 
protection. While Table 13 analyzed the positive influence on IP protection by companies that 
claimed to have a high IP literacy, this table showed the positive influence of IP literacy systems 
on IP protection. Innovative IP literacy systems can contribute to better results concerning IP 
management and, therefore, increase their IP performance.  
4.2.1.4. Validation of the IP Performance Framework  
With the following analysis, we want to validate our IP Performance Framework. According to the 
introduced process for obtaining a high performance on IP, companies seek IP awareness, 
undergo the process of protection, enforce their rights and, finally, give value to their IP in order 
to obtain access to finance or to license out their technology. Since we consider IP awareness as 
the basic search for initial information on IP, we considered an IP-aware business for this study, 
companies that self-assessed their knowledge on IP as two or higher (on the scale from one to 
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five). We also considered as IP-aware companies that were able to move along the second or third 
steps of the framework, even though they classified their knowledge as low.  
Consequently, we had 100 companies that considered themselves as “IP aware”. It means that 
over 90 percent of 110 participating companies have some sort of IP awareness. It validates the 
aforementioned fact that companies familiar with the topic of IP were more interested in taking 
part in the survey. Out of these 100 companies, 59 moved to the second step IP Performance 
Framework, which is the protection of their assets.  
 
 
 
 
 
Moving along the steps of the framework, the number of companies lowers significantly, especially 
when it reaches the IP enforcement and IP licensing parts. Only one company reached the final 
step of licensing its technology. This critical result on IP performance of Brazilian startups leaves 
a huge gap between IP awareness/IP protection and IP enforcement/licensing. The first version 
of the IP framework did not include IP financing and, therefore, the survey did not contain any 
question regarding this matter. The inclusion of IP Financing as part of the fourth step of the 
framework took place after late feedbacks from experts in the field of IP. Unfortunately, the data 
had been collected and, therefore, we did not include any question regarding this matter in the 
survey. 
The first conclusions resulted in a positive impact of IP literacy systems towards knowledge and 
IP protection, leaving a demand for innovative IP systems. These systems should focus on the last 
two steps of the IP Performance Framework since the results show that Brazilian startups 
perform lower on these phases. More technically, future IP literacy systems should focus on 
increasing the transition probabilities from companies having registered IP into companies that 
are enforcing their rights and/or licensing their technology.  
4.2.2. Conclusions 
Results show that Brazilian startup companies lack knowledge on IP and find the system complex 
and expensive. It also shows a positive influence of IP literacy systems on the first steps of the 
developed IP Performance Framework. Hence, we can infer that there is a need for new innovative 
Figure 9: Transition Probabilities of the Survey Participants along the IP Performance Funnel 
IP Protection 
59 
IP Enforcement 
7 
IP Licensing 
1 
IP Awareness 
100 
59% 12% 14% 
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IP literacy systems focused on Brazilian startups. Many results ground the argument that 
designing new systems on the topic of intellectual property might improve the IP performance of 
early-stage companies in Brazil. Additionally, different results contributed to the drawing of 
design recommendations for these new systems.   
The IP Performance Framework showed that there is, in practice, a gap between IP 
awareness/protection and IP enforcement/licensing. Hence, we conclude that the participants 
perform low when it comes to the last steps of the framework. Innovative systems should focus 
on increasing this performance while providing customized knowledge to their users regarding 
the two final steps: IP Enforcement and IP Financing/Licensing. According to the IP performance 
framework, IP auditing and valuation are important activities that surround these final steps. This 
conclusion answers the first research question of this subchapter by providing recommendations 
on how IP performance can improve by providing knowledge on the last steps of the framework. 
Additionally, several descriptive results support the design of new innovative tools by providing 
information on how Brazilian startups access knowledge. These results answer the second 
research question from this study.   
Besides finding ground for the creation of such systems, other results allowed us to draw some 
design and content recommendation for these new systems, answering the third research 
question from this study.  
Table 21: Design and Content Recommendations for Innovative IP Systems in Brazil 
Results Recommendations 
Brazilian Startups have a low IP performance Systems should focus on the last two steps of the IP performance funnel: Enforcement and Financing/Licensing. 
Low Level of customized systems currently in the market 
Use interactive, adaptive and experimental activities in order 
to provide users with customized content that fits the reality of 
their companies. 
Different Types of Media Chosen by Participants 
A new innovative system should explore different types of 
media with the purpose of reaching different types of learners. 
Also, text, videos and visuals seem to be the preferable media 
among Brazilian startups 
Around 30 percent of potential Brazilian users could be left out 
if a system used English as main language. 
Therefore, a system should use Portuguese with the aim of 
reaching all prospective users. 
Low Need for Evaluation Methods and Certificates 
Due to a fairly distributed frequency in this issue, new systems 
could provide some evaluations and a certificate, but should 
not be a mandatory process within the learning process. 
Although the majority of companies would like to have 
constant access to IP-related content, many companies are 
willing to spend only few hours or a day to learn this content. 
We recommend new systems to provide constantly updated 
knowledge on IP and an environment on which they can 
continually learn and interact. In addition, we recommend that 
some basic knowledge should be available for companies that 
are not willing to dedicate too much time to learn about the 
topic. 
The majority of companies which outsourced IP management 
activities found the IP service providers through 
recommendation 
An innovative system could offer access to these IP service 
providers and, additionally, develop a recommendation feature 
in which users could evaluate and recommend the services of a 
specific provider to other users. 
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We expect that these design recommendations, as well as the detected demand for new innovating 
IP literacy systems, can support the creation of these systems with the aim of improving IP literacy 
among Brazilian startups.  
These results can also contribute to the creation of IP literacy systems in other emerging 
economies, which are also experiencing an increase in technology-based startup companies. This 
study can be adapted in order to analyze different markets and detect the demand for such 
systems as well as draw specific design recommendations for them. 
This study successfully answers the second research question from this thesis: “How do Brazilian 
Startups manage their IP and how should innovative IP literacy systems provide knowledge to these 
companies?” We were able to identify the maturity steps along the IP performance framework as 
well as to withdraw design recommendations based on the needs of potential users in Brazil. This 
second study complements the first analysis of current systems as an effort to raise awareness of 
the organizational problem and propose solutions according to the chosen methodology. 
4.2.3. Limitations and Further Research 
One of the limitations of this study is that it does not provide a comparison with secondary data 
from IP filings. Further studies could compare these results with actual statistics from the 
Brazilian IP office to validate the results.  
Another limitation is that the study does not provide a full description of the respondents. We did 
not collect data regarding the position of the respondents in the company, although the level of 
the questions requires at least a managing position in the company in order to be responded.  
Additionally, the core purpose of this thesis is the design of an innovative artifact and, therefore, 
we provided a descriptive analysis that grounds the design recommendations for IP literacy 
learning systems. Further research could deeply analyze the correlation between IP literacy and 
IP performance by measuring different proxies related to the IP performance framework. 
4.3. Chapter Conclusions 
The two studies introduced in this chapter are essential to building awareness around the 
organizational problem that grounds this thesis: the lack of IP awareness among Brazilian 
startups. 
Firstly, we analyzed existing systems and concluded that new innovative systems should be 
reliable, interactive and customized. Additionally, in order to analyze the selected systems, we 
developed a set of criteria based on an extensive literature research and the features from the 
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systems. This set of criteria and recommendations are important contributions for future systems, 
which aim to solve the same or similar organizational problems. Consequently, the learning 
process when analyzing the different features of existing systems is essential for the design of an 
innovative educational system. We can conclude that the first study brought awareness regarding 
the status of IP literacy systems around the globe and the analysis process enabled us to propose 
design recommendations.  
Secondly, we identified the necessity to study the reality of the target. Analyzing how Brazilian 
startups are managing their intellectual property and the points in which they lack more 
knowledge contributed to the development of a tailor-made learning system. The results allowed 
the creation of a system that tackles the areas of IP management that they are currently 
underperforming. The second study based its survey on the design recommendations and set of 
criteria introduced in the first study. We consider the analysis of current IP management practices 
in Brazilian startups a second step within the process of understanding the problem and 
proposing solutions. The final design recommendations use the conclusion from the analysis of 
current systems and the results from the survey with startups to reach design features that are in 
line with the needs of the target. 
The knowledge acquired during the two studies was essential to move forward with the design 
process and start building the system. The next chapter will cover the development of the system 
as well as its double-evaluation process. 
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5. Developing an Innovative IP Valuation Learning System 
As seen in the methodology, the basic steps for creating an artifact based on the concepts of Design 
Science Research are: (1) establishing awareness of the problem, (2) finding a solution, (3) 
developing the artifact, (4) evaluating the artifact, (5) redesigning and (6) conclusion. Therefore, 
this chapter works around the solutions and recommendations proposed in chapter 4 and as its 
core on the third and fourth steps of the design process.  
Figure 10: Developing and Evaluating the System within the Design Process Model 
 
 
 
  
Source: Adapted from (Takeda et al., 1990). 
For a better understanding, we translated the design and evaluation steps into two main activities: 
the concept of the learning system and its preparation and evaluation. Consequently, these two 
activities required the following phases presented in Figure 11: The Structure of the Design 
Process. 
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5.1. The Concept of the Learning System 
5.1.1. Summary of Suggestions and Design Guidelines 
The aim of this learning system (artifact) is to solve an organizational problem:  the lack of IP 
literacy among Brazilian SMEs. The previous studies carried out in chapter 4 establish awareness 
of the problem, providing essential results, which guide the process of design according to the 
current scenario of existing learning systems with similar purposes. They also provide an 
overview of specific needs of the Brazilian companies, according to the empirical data presented 
and discussed.  
Based on these results, it is necessary to develop an innovative learning system that is customized, 
interactive and reliable. It is also indispensable to follow the criteria proposed on Table 9 and the 
final recommendations suggested on Table 21. Therefore, the following table shows a summary 
of features and recommendations extracted from both studies and the corresponding design 
strategy to each one of them. 
Table 22: Design Recommendations and Strategies 
Recommendations Design Guidelines/Strategies 
The learning system should provide customized content. Use 
interactive, adaptive and experimental activities in order to 
provide users with customized content that fits the reality of 
their companies. 
The learning system should provide content according to the 
inputs of the users. It should offer specific information for the 
business and in line with the characteristics of the IP of the 
user. 
The learning system should be interactive Develop a learning system that requires its users to enter or 
update information in order to obtain the knowledge.  
The learning system should be reliable Follow the development based on research data and the 
constant evaluation of researchers in the field of Innovation 
Economics and Intellectual Property (Brazil and Germany). Use 
the experience, expertise and the name of Fraunhofer IMW and 
CAPES Foundation.  
Focus on the last two steps of the IP performance funnel: 
Enforcement and Financing/Licensing. 
The process in common for the last two steps of the framework 
is IP auditing/valuation. It is a necessary process for 
Enforcement as well as for Financing/ Licensing. Therefore, the 
learning system should contribute to the valuation process of 
the user’s IP asset. 
A new innovative system should explore different types of 
media with the purpose of reaching different types of learners. 
Also, text, videos and visuals seem to be the preferable media 
among Brazilian startups 
Use text with images and interactive content within the 
learning system. 
A system should use Portuguese with the aim of reaching all 
prospective users in Brazil 
Develop the learning system in Portuguese. 
Due to a well-distributed frequency in this issue, new systems 
could provide some evaluations and a certificate, but should 
not be a mandatory process within the learning process. 
Instead of providing certificates, the users receive a report 
with final information regarding the IP valuation process.  
We recommend new systems to provide constantly updated 
knowledge on IP and an environment on which they can 
continually learn and interact. In addition, we recommend that 
some basic knowledge should be available for the ones that are 
not willing to dedicate too much time to learn about the topic. 
Besides the IP valuation method, the system should provide 
some basic content on IP. In addition, the user should be able 
to access the system in different times and go through the 
valuation process for another type of IP. This way, users can 
interact constantly with the learning system and acquire 
different types of suggestions/recommendations. 
An innovative system could offer access to these IP service 
providers and could develop a recommendation feature in 
which users could evaluate and recommend the services of a 
specific provider to other users. 
The link for the system should be shareable and accessible to 
any user willing to participate. The learning system will ask for 
some basic information about the company for research 
purposes.   
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These design guidelines and strategies are essential to define the main features of the learning 
system. Based on them and the literature review, design decisions contribute to defining a more 
specific target for the system.  
5.1.2. Design Concept and Rationality 
One example of how the literature helps to define the content of the learning system lies on the 
fact that patents represent an important factor for measuring the level of innovation of a company, 
region or country (Rogers, 1998). Hence, the system focuses on patents. The empirical data from 
subchapter 4.2 shows the necessity of focusing on IP valuation, which is essential for the two last 
steps of the IP Performance Framework: IP Enforcement and IP Financing/Licensing.  
Having in mind these important decisions and the necessity of having an interactive and 
customized system, the platform helps companies to go through a valuation process of their 
patents. To fulfill the necessity of a customized and interactive system, the users should answer a 
set of questions that will later become a report with recommendations for their patent. This way, 
the learning system, in addition to teaching an IP valuation method to its users, provides 
recommendations that can affect directly their IP strategies and, consequently, their IP 
performance. 
Based on the different IP valuation methods presented in the subchapter 2.3 regarding IP 
management, we chose the most used method for IP finance and licensing: the Income Method via 
the Discounted Cash Flow (DCF) (Kaldos, 2014; World Intellectual Property Organization, WIPO, 
2003a). This method calculates the value of an IP asset based on the expected cash flow that this 
asset might bring to the company during its economic life (Tonisson & Maicher, 2012). The 
calculation follows the equation: 
𝑃𝑉 =෍𝐶𝐹௧/(1 + 𝑟)௧
௡
௧ୀଵ
 
PV = present value / CF = (expected) cash flow / t = time representing years of IP asset economic 
life      n = time that economic life is expected to end / r = annual rate of discount (representing 
risk factor) or time value of money and assumed (World Intellectual Property Organization, WIPO, 
2004b). 
In order to assist the participants to enter a realistic expected cash flow, we provided them with 
an explanation on how to calculate it using the following formula:  
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𝐶𝐹 = 𝑁𝐼 + 𝐷 −𝑊𝐶 − 𝑂𝐼 
CF = Cash Flow / NI = Net Income / D = Depreciation / WC = Working Capital / OI = Other 
Investments 
The learning system also suggests how to calculate the discount rate and provides the current 
standard interest rate in Brazil to facilitate an estimated value for the users. The suggested method 
is the Weighed Average Cost of Capital – WACC (Mauboussin & Callahan, 2013). However, 
calculating discount rates and considering risks can be very complicated for a young firm, since 
the risk assumptions are open to challenge depending on the type of investor the firm has 
(Damodaran, 2009). Hence, we also suggested that users could take into consideration a discount 
rate that is higher than the standard interest rate in Brazil. For that, we provided the current 
interest rate, which was 14.25% from July to October 2016 (Brazilian Central Bank, 2017). 
With the purpose of reaching the value of the technology, we followed the concepts of IP auditing 
suggested by WIPO and introduced on subchapter 2.3. These IP auditing guidelines contributed 
to the formulation of questions that bring awareness of the risks of a technology as well as the 
economic life of a patent. Based on this information, we are able to provide the company with a 
report containing recommendations for improving the value of their IP asset as well as the 
calculation based on the aforementioned equations. 
The content of the report follows the concepts of IP management, auditing and valuation. The 
knowledge built on IP management combined with the information provided by the companies 
support these recommendations and feedback of the report. The questions and report content are 
available in Appendix C – Design Structure. 
With the intention of facilitating the construction of the report, most of the questions are multiple 
choice and with three possible answers. We assigned each answer to a traffic light color (red, 
yellow or green). This follows the recommendation from the study in subchapter 4.1.4 and 
strategy in Table 22 that an innovative learning system should use visual elements in order to 
make the learning process more attractive to its users. Below, we present the idea for the 
conclusion of the reports using the traffic light connotation as a visual element of design. A full 
sample of the report with all the recommendations is available in Appendix F – Report Example. 
- Red Light: Watch out! You need to improve significantly the level of protection and the 
strategies for exploitation of your technology to improve its value in the market. We 
suggest that you consider these risks in your assessment. A significant change in the 
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discount rate or in the economic life of your patent might help you reach a more realistic 
value for your technology. 
- Yellow Light: You need to improve some aspects of your business concerning the 
protection and exploitation of your technology. A technology well protected could 
generate a higher value for your company. We suggest that you consider these risks in 
your assessment. A change in the discount rate or in the economic life of your patent could 
might help you find a more realist value for your technology. 
- Green Light: Congratulations! Your company is, mostly, on the right path to a valuable 
technology. Make sure you review the suggestions above and, if necessary, adjust the 
discount rate or economic life of your patent. By doing it you can consider some other risks 
and find a more realistic value for your technology.  
Our design guidelines and WIPO’s IP Auditing process suggested a design proposal based on 
questions and answers followed by customized recommendations on IP management. The 
learning system provides users with a set of questions in order to obtain relevant data regarding 
the status of the user’s IP management. The answers from this survey generate a report, which is 
sent to the user subsequently their participation.  
In addition, we defined that a page with brief and basic information regarding IP management 
should be available for users who are not very familiar with the topic of IP management. The 
purpose is to provide all companies with some basic knowledge on IP, since a more familiarity 
with the topic might encourage them to interact with the system. The content is adapted from 
subchapter 2.3 and the full page is available in Appendix D – Blog Page with Basic Content on IP - 
Portuguese. 
5.1.3. Selection of Hosting Platforms 
After establishing the design guidelines, we studied potential hosting platforms that could 
integrate the questions and the page with brief information on IP management. With the purpose 
of providing a clean and fast format to the questions, we selected the online platform Typeform30. 
It also offers a professional design that works on computers and smartphones.  
In the beginning of the survey, users can choose to access the page with basic information on IP 
management to become more familiar with the topic. This access is possible through a link to an 
open blog page. The advantage of a blog page is the possibility of constantly updating the 
information and easily track the number of access and their location.  This possibility of a constant 
                                                          
30 Typeform: https://www.typeform.com 
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update follows one of the recommendations from the study in subchapter 4.1.4, regarding the 
workload and regular interaction with its users. We selected Wordpress31 as a hosting platform. 
We believe that using existing platforms to design a learning system lowers the barriers to create 
an efficient system. The designed system shows that it is possible to build an online educational 
system through the combination of existing platforms. 
After choosing the hosting platforms, we adapted the content developed for the learning system. 
Introductions, legal texts and more detailed information to help users understand the questions 
are part of the main adaptations.  
5.2. Preparation and Evaluation 
Finally, this subchapter explores the learning system and introduces its final version before the 
evaluation processes. It also presents the results of the two evaluation processes with potential 
users and IP professionals in Brazil.  
5.2.1. Building up the Learning System 
The next pages introduce the learning system and its design. We explore some aspects of the 
system that were based on the recommendations from previous studies. The link for full access to 
the system is https://ipauditing.typeform.com/to/r987um.  
As mentioned in the conclusions from the study in subchapter 4.1.5, an innovative learning system 
for IP should be interactive, customized and reliable. The crucial strategy to convey reliability to 
the users of the system is to link it to the organizations supporting its creation. Therefore, we 
added the names and brands of Fraunhofer IMW as well as CAPES Foundation also according to 
the strategy described in Table 22.  
Figure 12 shows the first page the users see when accessing the learning system. It introduces the 
platform and explains that the user will go through a survey and that their answers will generate 
a report with recommendations on how to increase the value of their patents. It also explains that 
the report contains a suggestion for calculation of the value of the technology. 
                                                          
31 Wordpress: https://wordpress.com 
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Figure 12: Welcoming Page of the Learning System 
 
Another important step is to introduce the legal text that explains to users the educational 
purpose of the learning system. It states that the institutions involved do not hold any liability 
concerning the accuracy of the value provided since the calculations are based on the values 
provided by the users. The learning system displays this extremely important information before 
users start answering the questions. At the bottom of the message, the user has the option to 
accept or not the terms. In order to continue with the system, the acceptance is mandatory. Figure 
13 shows these terms presented in the learning system.  
Figure 13: Legal Terms with Mandatory Acceptance 
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The system starts by asking users for some basic information. It is important to understand the 
basic profile of participants, as well as to acquire some contact information in case there is a 
necessity of communicating with these users in the future. 
Every participant should answer four validation questions before and after their using the system. 
We asked the exact same questions and we expect some changes on how they evaluate the 
strength of their technology and their capacity of managing IP. These questions validate the 
knowledge users acquired after participating of the learning system. They are the core of chapter 
6 and we will refer again to this method in that chapter. 
After acquiring basic and contact information from users, we asked them to self-assess their 
knowledge on IP. This question is important to understand how well users classify their 
knowledge on the management of intellectual property. As mentioned on subchapter 5.1, we 
created a page with basic information on IP. This page aims to encourage users, who are not very 
familiar with the topic, to continue and learn more about IP management. Hence, we provided the 
link to the blog page right after they answer about their level of knowledge on IP. The blog page32 
was authored by Julio A. N. Viana, who also authors this thesis and developed the content based 
on extensive literature research and completion of the Advanced Course on Intellectual Property 
Management at the Work Intellectual Property Organization. 
The link invites users to click and access some basic content regarding IP. This link directs them 
to a page containing the basic definitions of IP and its importance. It also introduces some basic 
strategies for the management of these IP assets.  
Figure 14: Blog Page with Basic Information on IP 
 
                                                          
32 Blog Page for IP Management - https://ipmanagementsite.wordpress.com.  
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The title of the blog post says, “Why should I protect my technology? Introducing the topic of 
Intellectual Property, its management and valuation”. The full post is available in Appendix D – 
Blog Page with Basic Content on IP - Portuguese.  
However, after providing basic content on IP, the learning system continues with several other 
questions regarding IP Management and Valuation. Each answer corresponds to a paragraph on 
the report. The final questions, though, are specific for the calculation of the patent value. For that, 
it is necessary to know the legal life of the patent (the report suggests that the legal life might be 
different from the economic life of the patent) as well as expected cash flow and discount rate. 
Since our main objective is educational, we explain to the users how to reach these values and 
encourage them to provide the system with numbers that correspond to their reality. 
In case users are not familiar with the concept of expected cash flow, the learning system teaches 
them how to reach to this number by using the formula introduced in the subchapter 5.1.2. After 
entering these final numbers, users reach a final messaging thanking them for their participation 
and informing that they will receive a report within the next two days. The e-mail containing the 
report congratulates the companies for their participation and reminds them of the four validation 
questions that should be answered again after reading the report. These questions are part of the 
validation of knowledge improvement in chapter 6.  
Once the users answer all questions from the system, they receive a report with recommendation 
and the value suggestion for their patent. The next figures show an example of the first and second 
page of the report. The first page introduces the content of the report and reinforces the legal 
term, which clarifies the use of the learning system as an educational system and that the values 
disclosed in the report are calculated based on information provided by them. 
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Figure 15: Example of Report – First Page 
 
The second page shows the result of the calculation for their patents based on the estimated cash 
flow, date of application and discount rate informed by them.  
Figure 16: Example of Report – Second Page - Calculation 
 
The second page of the report also shows the result of the report following the traffic light signs. 
In the example below, the report resulted in a “yellow” conclusion. In this case, the user should 
pay attention to some issues or activities that might reflect negatively on the value of the 
technology. 
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Figure 17: Example of Report – Second Page - Conclusion 
 
The conclusion also suggests that the user rethink the choice of discount rate and patent life. The 
discount rate should consider the risks, while the patent life should consider its economic 
duration rather than its legal duration. 
5.2.2. Evaluating the System with Potential Users 
The Design Science Research (DSR) methodology argues that an artifact should go through a build 
and evaluate loop in order to improve its performance and reach a satisfactory level (Hevner et 
al., 2004). With that in mind, we evaluated the learning system in two different steps. This 
subchapter described the first evaluation that consists of a usability test with potential users.  
5.2.2.1. Methodology 
The methodology used for this test phase consisted of qualitative interviews. Interviews are 
important resources of methodology when evaluating a system’s usability and they allow 
respondents to elaborate on problems and issues they might experience with the system 
(Mehlenbacher, 1993). Mehlenbacher (1993) also provides a four-step guide for interviewing 
potential users of a system and we established the interview process according to the steps as 
follows: 
1. Identify Users and Tasks – We identified and selected four companies that fulfill the 
requirements of potential users of the system: start-up companies with patent 
applications in one or more IP office. 
2. Prepare the Equipment and Materials – We prepared the interviewees by giving some 
information previously from the interview. It gives them the chance to get familiar with 
the subject beforehand.  In addition, we prepared a script to guide the interview and make 
sure the participants discuss the relevant points. The script is available on Appendix B – 
Interview Script for Usability Test and IP Expert. 
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3. Establish a Scenario – In order to avoid vague or ambiguous questions (e.g. how do you 
like our system?), we encouraged the participants to elaborate on their positive or 
negative experiences with the learning system making sure they felt comfortable to 
criticize and suggest possible changes. 
4. Begin the Task and Record the User’s Responses to your Questions – We asked the 
participants to go through the learning system on their own in order to evaluate whether 
they would have problems answering the questions. We recorded the four interviews for 
post-interview analysis as well as to keep track of all suggestions and necessary changes 
(Mehlenbacher, 1993). 
Skelton (1992) lists six types of iterative testing grouped under “In-cycle Usability testing”. He 
argues that usability testing, done while still developing a system, should follow one or more of 
the activities described in the left column of Table 23. On the right column of the table, we provide 
the factors that are in line with our learning system according to the activities suggested by the 
literature and we analyzed these factors during the interviews. 
Table 23: Activities and Evaluation Factors for Usability Testing 
Activities in Usability Testing Adapted from 
(Skelton, 1992) 
Factors Evaluated During Interviews 
Users review the documentation while casually 
using the application 
- Good understanding of the purpose of the 
learning system 
 
Users perform a specific task with the application. 
 
- Reading flow of the questions 
- Time to go through all the questions 
Users search for and find specific information in 
the documentation 
- Comfort in sharing the requested information 
(e.g. expected income) 
Users paraphrase excerpts of text - Doubts or lack of understanding of one of more 
questions during the participation.  
Users summarize excerpts of text - Comments on some questions indicating full 
understanding.   
Users maintain a record of critical incidents (i.e. 
very successful or unsuccessful events that 
occurred as they used the documentation) 
- Identification of inconsistences within the 
learning system 
- Insights on the relevance of IP management for 
their business 
- Whether the participant would reuse or 
recommend the learning system 
 
Besides the aforementioned factors, we also evaluated our own method and adapted the interview 
process according to the first result. After the first interview, we changed the methodology and 
divided the process into two different sessions. In the first session, we presented the learning 
system and went through the questions with the participant. In the second session, we asked 
questions regarding the entire process after the test user read the report. This was an important 
change since the user was able to provide a higher quality evaluation after reading all the 
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recommendations and results of the patent valuation. The other interviews provided better 
results for the evaluation of the system. 
Another important factor is whether the learning system worked properly on different devices. 
Therefore, we asked the first interviewee to use a mobile phone to go through the questions. The 
participant was able to answer all questions and conclude the study without any error. This is an 
important factor giving that many potential users might use different devices to access it. 
We interviewed four companies during this test phase. We selected startups with patent 
applications from four different sectors of the industry. We also informed the companies that their 
participation is anonymous and that we would not mention any data from their companies 
individually. Therefore, for the purpose of this analysis, we will refer to the participants as 
indicated in Table 24. 
Table 24: Participants of the Interview Process 
 Sector 
Participant 1 Computational Fluid 
Mechanics 
Participant 2 Pharmaceutical Industry 
Participant 3 Oil and Chemistry 
Participant 4 Online Games 
 
5.2.2.2. Results 
The interviews showed that the system works without major problems. With the exception of 
some questions that were confusing for one interviewee, participants were able to understand 
and answer them in a suitable time. According to Participant 3, “It was easy with the explanation 
over the phone. Without it, answering the questions would have been more difficult”. Although the 
other three participants did not indicate strong doubts regarding the questions, we reviewed the 
content and made some minor changes in order to improve the understanding of the questions. 
Therefore, we can infer that future participants will be able to understand the system as we 
updated the content to improve the system’s reading flow. 
We asked participating companies to use their own words to describe the purpose of the learning 
system to evaluate whether they understood our goal. Table 25 introduces the opinion of the four 
test users. Although the four answers were different from each other, they all represent in parts 
the objective of the learning system. 
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Table 25: Good Understanding of the Purpose of the Learning System 
Participant Quotes 
Participant 1 “The objective is, for me, to understand if I am protecting my technology in every 
possible way and whether I know how to value the technology I own”. 
 
Participant 2 
 
“When we look at the technology and to specific questions of our field and the market, 
we realize that it is a lot of work to regulate the business. It is not only the idea, 
because the idea is important, but alone it does not go too far”. 
Participant 3 “I understand that you want, through the answers of those questions, to get to a value 
of the patent”. 
Participant 4 “For me it to make clear the definitions under the topic of IP. I had some doubts that 
were clarified after the participation”. 
 
Regarding the time to go through the learning system, internal tests showed that the survey takes 
between 15 to 20 minutes to answer. However, during the test phase, the time spent by each 
participant was surprisingly faster.  
Table 26: Time Spent to go Through the Leaning System 
 Time (Min.) 
Participant 1 – Computational Fluid Mechanics 25:21 
Participant 2 – Pharmaceutical Industry 6:26 
Participant 3 – Oil and Chemistry 17:06 
Participant 4 – Online Games 9:47 
Average 14:40 
 
Our guidance through the phone with the four participants explains the lower average time in 
comparison with the expected participation time. A normal user might take longer to go through 
the questions, especially when reading the page with the basic concepts of IP management. 
Regarding the comfort in sharing the information about their companies when using the system, 
the four participants said they are comfortable with it. Two participants mentioned the difficulty 
for startups to enter the values of expected cash flow and discount rate asked in the system. Many 
companies do not have this calculation done and they believe companies will enter any estimation 
without following the suggested calculations. Unfortunately, besides introducing formulas and 
explaining the method, calculating the estimated cash flow and reaching a reasonable discount 
rate depends on previous knowledge from participants and goes beyond the purpose of the 
learning system. The assumption that startups might not possess this knowledge, based on the 
 
 
93 
 
opinion of two from the four participants, affects directly the accuracy of the value provided in the 
final report for the participants. This is a crucial downside of our system and future innovative 
systems should consider this factor when developing an IP literacy learning system. The following 
quote from Participant 1 describes the aforementioned difficulty. 
“Depending on the phase and the size of the company that is answering 
these questions, they might not have a strategic plan. In our case, for 
example, we had the idea and no money to develop it at that time. That is 
why we chose to patent it. I wanted to protect the idea because I believe that 
in the near future people will start using it. Therefore, I hired a law firm 
that prepared the text for the patent and registered it for me. However, 
when it comes to quantifying the value of this patent, a company of the size 
of mine does not have the knowledge or the planning to be capable of giving 
value to their technology. Now I believe it is time to start thinking about it.” 
Participant 1. 
Although some of the initial values entered by participants might not be accurate, we do believe 
that the learning system contributes to the awareness of potential users regarding the calculation 
of expected cash flow and discount rates. The last sentence of the quote above “… it is time to start 
thinking about it” shows that the learning system brought some awareness to the problem. Since 
our objective focuses on the learning effect of the system and not the accuracy of the values, the 
downside does not jeopardize its educational effect.  
Regarding the understanding of the questions, we had to clarify some punctual doubts and, when 
the question was too confusing, some minor changes took place in order to make them clear. An 
example is the following quote of Participant 4:  
“I find it a little bit confusing the question related to the potential of the 
technology to enter new markets. I believe it goes under expansion and the 
launch of new products and services, right? I will answer here, but the term 
“enter new markets” might be a bit confusing.” Participant 4. 
Examples like the question mentioned by Participant 4 contributed to the improvement of the 
wording of some questions. Some other doubts from other participants regarding minor changing 
in some words took place immediately after the interview. We introduce major changes that affect 
the design and understanding of the system in Table 27. 
During the interviews, the four participants read the questions and answered them accordingly. 
With exception of some mentioned doubts, most of the questions were clear to them. Most of the 
time, they mentioned their answers over the phone interview indicating their understanding of 
the questions.  
Regarding successful and unsuccessful events that occurred during the interview process and the 
participation in the learning system, we evaluated three different factors as mentioned in Table 
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23: the identification of inconsistencies within the learning system; insights on the relevance of IP 
management for their business; whether participants would reuse or recommend the system.  
We obtained very good feedback regarding inconsistencies within the system. Participants 
informed that, apart from the questions that needed clarification, they did not find any 
contradictions in the questions and concepts presented to them.  
The following quotes describe the relevance of IP management to their businesses: 
“Very important! Because for you to develop a product it takes very long 
time and if you do not protect it, you risk losing all your effort. I believe a 
patent might not guarantee 100% protection but it gives you the resource 
for you to claim your rights.” Participant 3. 
“Since we work with online games. It is reasonably important, but this 
protection does not really work very well. You see many copies from games 
in the market nowadays. It is important for us to do our part, but I am not 
sure if it is effective.” Participant 4. 
The companies mentioned how important an effective IP management is for their company. 
However, the both companies above do not seem very certain of the effectiveness of patenting 
their technology. Therefore, the process of IP valuation becomes a very important factor to 
support these companies in exploiting their technology and increasing the effectiveness of its 
protection.  
All participants said they would use again the learning system to assess another technology and 
recommend it to other potential users. Besides these three factors, we also asked for their general 
opinion on the learning system. Participant 2 mentioned the importance of considering the factors 
presented in the system:  
 “I think that generally, people who work with research do not really pay 
much attention to the factors that affect intellectual property, especially to 
these methods of calculating the value. I found it very interesting because it 
makes us look at a project in a different way”. Participant 2. 
As mentioned before, participants mentioned some confusing questions and some changes took 
place to increase the understanding of these questions. Apart from these minor changes, we 
analyzed other major issues that contributed to the improvement of the process and the learning 
system. The following table displays the main changes that took place after the interview process. 
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Table 27: Main Changes in Design and Processes during Test Phase 
Item Problem Solution 
 Question 25 One participant entered the value in 
dollars. 
Asked participant to enter the value in Brazilian 
Currency. 
Scale 
Questions 
Avoid participants to choose a middle 
option. Better to make conclusions 
whether the knowledge was high or low. 
Participant chose "3" in 2 different 
questions 
Changed the scale questions from 1-5 to 1-6. 
Question 20 The answers "No" and "I do not know" 
would mean the same if not changed. 
Change in beginning of the question from "Do you 
know…" to "Are there…".  
Process Calling the interviewee after they have 
read the report can give us a better 
understanding whether the learning 
system is improving their knowledge on 
IP. 
Interview process was split into two different rounds. 
On the first one, the interviewee goes through the 
questions and we try to get a sense of how the system 
works for them. The second round is after the 
interviewee has read the report. 
Question 2 
Validation 
Between the first round, reading the 
report and answering the questions 
from the second round, companies 
might forget what they answered in the 
first round. It may difficult the analysis 
of the results. A more direct question 
might be more effective. 
Change from "How do you classify your knowledge on 
IP after participating of our study?" to "My Knowledge 
in how to protect and exploit my patent was increased 
after participating of this study" Agree and Disagree 
(scale from 1 to 6). 
Grading 
system 
Grading the colors of the traffic light 
method according to the majority of 
answers would result in a conflict. 
Companies, which are doing very badly 
in some questions, could end up 
receiving a report that says "green". 
Instead of classifying the final report as "green", 
"yellow" or "red" based on the majority of the 
answers, we developed a grading system in which the 
green color is "+1" point, yellow is "0" and red is "-1". 
In order to receive a "green" report, companies should 
get 6 or more points out of 13 items under evaluation. 
Between "-6" and "+6", the conclusion of the report is 
yellow and from "-7" to "-13", the report is red. 
 
After these main changes took place, we reviewed the entire content of the learning system and 
prepared it for the next phase. These changes were important to improve the system and design 
a process that is more comprehensible, according to the needs of Brazilian startups.  
We identified some other user needs in the previous studies and acknowledged some downsides 
from our learning system during the interview phase. Some of these issues were not possible to 
address within the scope of the final design. However, we believe that these results generate 
knowledge and are relevant for the design of future systems aiming at improving IP literacy. 
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5.2.3. Evaluating the System with IP Professionals in Brazil 
We defined the content of the learning system based on extensive research in the field of 
Intellectual Property Management. Nevertheless, it is important to have this content evaluated by 
IP professionals in Brazil in order to attest the quality of the information displayed within the 
learning system. This subchapter presents the results of a review done by two recognized IP 
professionals. We selected and developed a collaboration with two experts who are responsible 
for the IP office of the university with the highest number of patents in Brazil. 
5.2.3.1. Methodology 
With the purpose of evaluating the content, we invited the IP director and manager of an 
important university in Brazil. The DSR methodology recommends the evaluation of the artifact 
by one or more experts in the field (Peffers et al., 2012). 
The expert evaluation was intended to take place before the four interviews with potential 
companies, so to avoid possible errors regarding IP management concepts. However, the 
professionals requested the content via email, so they could check with a plentiful amount of time 
for any inconsistencies within the learning system. Although we were able to interview one IP 
professional and clarify the main objective of the learning system and how it works, the period 
between this interview and the feedback was too extensive. Therefore, we had to interview the 
companies during this period and it generated a conflict with the initial plan. We were reluctant 
that the experts could identify some serious mistakes in the learning system and that it could affect 
negatively the results from the interviews with potential companies. Additionally, this inversion 
caused some issues due to the difficulty to contact companies and engage them to participate in 
the study before the planned time of execution.   
However, the continuation of the evaluation process resulted in a short interview with one 
professional and a complete evaluation received by email from a second professional from the 
same institution. Given the aforementioned circumstances, we managed to receive relevant 
feedback presented in the next subchapter. Despite our initial concern, the suggestions from the 
IP experts did not endanger the results from the interviews with the companies.  
5.2.3.2. Results 
The short interview with one of the IP experts, unfortunately, did not result in suggestions or 
critics to the learning system due to time constraints. The expert requested the content via email 
for evaluation and, therefore, we were only able to discuss the importance of such system for 
startups in Brazil. One statement from this expert suggests that an educational system on IP is 
important for early-stage business in Brazil.  
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“We see that startup companies are working with Intellectual Property, but 
the good IP service providers here in Brazil are so expensive that they get a 
little bit lost on how to invest in IP and how to protect it.” Brazilian IP 
Expert. 
We claim in this study, based on the literature review, the necessity of innovative learning systems 
aiming to improve IP literacy among startups. Therefore, the quote from the expert above 
supports this statement.  
The second IP expert reviewed the documents and provided us with four major helpful feedbacks. 
These feedbacks are shown in the following table: 
Table 28: Feedbacks from IP Experts in Brazil 
Feedbacks Quotes 
Feedback 1 “After extensive analysis of the system, we verified that this is an important tool for 
companies that do not possess a consolidated culture of intellectual property. The 
recommendations presented in the system, especially from the ‘yellow and red lights’, are 
very useful for these companies.” 
Feedback 2 
 
“Regarding the valuation of the technologies, even though it says in the beginning of the 
report that the calculation is based on the information provided by the users, I 
recommend that you highlight that this calculation is not exact and this type of valuation 
should take into consideration other specific aspects of a company.” 
Feedback 3 “In question 12, you ask about the deposit date of the patent. When you generate the 
report, this one bases the patent life in 20 years. I believe that it is important to clarify 
that in case the company is applying for a utility patent or utility model, this period 
reduces to 15 years of protection.” 
Feedback 4 “We would like to congratulate you for the initiative and we believe that such systems 
have a lot to contribute to the topic of intellectual property in our country.” 
The feedbacks 1 and 4 are extremely important to validate our study and to confirm once again 
the importance of our work to the improvement of IP literacy in Brazil. However, feedbacks 2 and 
3 give us relevant material for our evaluation phase. We considered these suggestions and made 
substantial changes to improve the system. 
In response to Feedback 2, we clarified that the system has an educational purpose and that we 
do not hold any responsibility for the accuracy of the final calculation. We also added the following 
statement to the legal text in the report: ‘There are other factors that could influence the value of 
your patent and that might not be included in this study. However, this system can support you with 
recommendations that could help you increase the value of your technology’. 
Regarding Feedback 3, we changed the recommendations from question 12 and added that, in 
case of a utility model, the user should consider the legal time of up to 15 years from the date of 
deposit. We also added this information to a question regarding the dependency of the patent to 
other technologies. When the user chooses the answer claiming that his technology is an 
improvement of an existing one, the system suggested in the report that it might be a utility model.  
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We received valuable feedbacks that helped us to provide a more reliable content to the users of 
the system. After the evaluation of these IP experts in Brazil, we made the suggested modifications 
and prepared the system for the implementation phase. 
5.2.4. Final Design to Collect Results 
The aforementioned results helped us to shape a tailor-made learning system that is in line with 
the needs of Brazilian companies. It also shed some light on difficulties encountered during the 
development of the platform. We expect these positive results as well as the difficulties to 
contribute to future IP literacy systems that aim at improving IP knowledge in Brazil or in other 
markets.  
We changed the necessary information and prepared the system for future users. The next chapter 
presents the results from the companies that participated in the system without any assistance. It 
is the final step to conclude whether IP literacy was improved among startups in Brazil.  
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6. Improving IP Literacy among Brazilian Startups 
6.1. Introduction and Methodology 
This chapter describes the achievement of the core purpose of this work: the improvement on IP 
literacy among Brazilian startups. Along the next pages, we present the results from the 
companies that participated in the learning system after the changes from the evaluation phase.  
Figure 18 depicts the position of this chapter within the design process. The DSR literature 
proposes this design process to solve an organizational problem. This chapter will cover the 
solution for the central problem of the thesis by presenting and discussing the results.  
Figure 18: Conclusion of the System and Solution of the Problem within the Design Process Model 
 
 
 
  
Source: Adapted from (Takeda et al., 1990). 
With the purpose of solving this problem, we invited Brazilian startups following the same 
selection process for the study in subchapter 4.2. We were able to achieve the full participation of 
21 companies in the first phase and 18 companies in the second phase. To understand these 
numbers, it is important to explain the two phases of the learning system.  
As explained in the methodology of the evaluation phase on subchapter 5.2.3.1, Mehlenbacher, 
1993 suggests a four-step evaluation method. Step three of this method suggests the avoidance of 
vague or ambiguous questions. Hence, we developed four validation questions that participants 
should answer before and after going through the learning system. The results from these 
questions, together with the basic question of knowledge improvement, are the core of this 
chapter once they signalize whether companies have improved or not their IP literacy.  
These questions, asked at two different times during a company’s participation, are divided into 
two phases: the ‘running phase’ and the ‘validation phase’. In the first phase, companies answered 
a question regarding their level of knowledge on IP and four questions regarding the strength of 
their technologies and their capability of managing their assets. The companies answer these 
questions before and after their participation in the learning system. The second phase consists 
in evaluating whether participants have improved their knowledge after going through the 
Awareness 
of the 
Problem 
Suggestion / 
Proposed 
Solutions  
Design & 
Develo                        
pment 
Evaluation  Conclusion  
Chapter  6 
 
 
100 
 
learning system. Therefore, we expect a variation between the answers given in the first and the 
second phase. 
With the purpose of evaluating whether the knowledge of participants was improved, we 
considered only the results from the eighteen that concluded the two phases of the system. The 
comparison of the answers before and after their participation provides the necessary 
information to conclude whether participating companies improved their knowledge. Besides the 
main conclusion of this thesis, we provide additional recommendations for future systems 
grounded on the results from the concluding phase of design. 
We divided the four questions into two groups to separate the ones regarding the patent strength 
from the ones regarding the participant’s perception of self-capability to design strategies to 
exploit their technology. This way, we can evaluate whether the learning system is able to help 
these companies identify the strengths of their technologies as well as improve their capabilities 
to manage intangible assets. 
Table 29: The Four Validation Questions 
Questions Group 
1. How do you assess the potential of your patent regarding its protection and exploitation 
in your current market? Strength of the 
Technology 2. How do you assess the potential of your technology regarding the entry to new markets, 
expansion of your business and the launch of new products and services? 
3. How do you assess your capability to design new strategies to improve the protection of 
your patent? Self-Capabilities 4. How do you assess your capability to design new strategies to reach new markets using 
your technology? 
As stated above, besides the main four validation questions, we asked participants, before they 
went through the system, how they self-assess their knowledge on IP. The goal of these questions 
is to identify the level of knowledge that the participating companies possess. Since we provide a 
learning system that focuses on the last two steps of the IP Management Framework, we expect 
that companies with a very low IP literacy will have a lower participation.  
Additionally, we asked in the validation phase whether companies consider that their knowledge 
was improved. Even though the aforementioned questions seek to provide results on knowledge 
improvement, we believe that asking this basic question would also reinforce the results. 
After explaining how we assessed the improvement on IP literacy during the participation of the 
companies in the learning system, it is important to explain that other results might also add some 
insights on current IP management status of startups in Brazil. Since the learning system consists 
of a set of questions that generate a report with recommendation and an IP valuation 
methodology, some of the results from these questions as well as general perceptions from the 
concluding step of the design can contribute to the analysis of the current scenario in Brazil.  
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6.2. General Results from the Concluding Step of the Design 
This subchapter presents some general results and perception regarding the conclusion step with 
the purpose of assessing our own system and methodology and contributing to future learning 
systems in their own innovative design. 
The first result of this analysis is the number of participating companies. We intended to engage 
20 companies in the conclusion step and the efforts to contact the companies were intense 
through email, telephone, incubators, accelerators, startup-related associations and social 
networks. We succeeded and managed to reach the participation of 21 companies in the first 
phase. However, even after postponing the participation deadline, only 18 companies finished 
both running and validation phases.  
Nevertheless, the effort to reach the desired number of participants was intense and time 
demanding. Therefore, we tried to understand the reasons for the low interest from Brazilian 
startups to engage in the study. A set of results withdrawn from the companies’ participation in 
the system might shed some light on the issue. We crossed some basic information with other 
results from our previous studies to recommend changes to the design process for future IP 
literacy learning systems.  
One indicator, for example, is the level of knowledge on IP that participants claimed to possess 
before going through the learning system. On a scale from one to six, in which one indicates very 
low and six indicates very high knowledge, the mean resulted in 3.39. We can conclude that the 
companies interested in participating in the system claimed to have a high IP knowledge.  
We expected participants to score higher than average on this question because this would 
indicate they were prepared to focus on the last two steps of the IP Performance Framework and 
learn an IP valuation method as indicated in the study presented in subchapter 4.2. However, this 
also lowers significantly the number of participants. Fewer companies in Brazil would consider 
themselves potential participants in this study due to their lack of IP literacy and low IP 
performance indicated on Figure 9.  
Figure 9 in subchapter 4.2 shows the transition from the companies along the IP Performance 
Framework. From the protection step to the enforcement step, there is an enormous gap. The low 
number of participants could derive from this gap. After analyzing this new scenario, we argue 
that companies need another awareness step between the protection step and the other instances 
of the framework. Companies have a tendency of stopping at the protection step and might not be 
aware of their need to move forward and manage their IP.  
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To ground this assumption, scholars indicate that companies protect their IP but do not manage 
it further (Chesbrough, 2003; Kitching & Blackburn, 1998). In addition, the Intellectual Property 
Industry Base, developed by Fraunhofer IMW, shows that most of the IP service providers (total 
of 4829 on June 27, 2017) from across the globe focus on the legal aspect of the patents (3418 
providing legal services). Opposing this situation, we found a much lower number of companies 
providing consulting on how to manage these intangible assets to increase revenue (1009 IP 
consulting service providers). These numbers indicate a higher demand for companies that 
provide services around the protection step of the framework rather than the other managerial 
steps.  
Furthermore, we believe that these numbers support our suggestion that companies should go 
through an extra awareness step after protecting their assets. This step might enable companies 
to move forward with IP managing activities and, consequently, increase the demand for these 
services. We recommend future innovative learning systems on IP to focus on this awareness step 
and the necessity for companies to move on along the IP performance framework, assuring that 
this movement will occur.  
As mentioned above, some results from the system can explain the low number of participants as 
well as support the need for an extra awareness step on the framework. Since the study was 
anonymous, we asked participants to provide some basic information before going through the 
system in order to facilitate their identification during the validation phase. Therefore, we asked 
them an open question regarding their positions in the company to help with the identification as 
well as to tackle a limitation recognized in the conclusion of the study in chapter 4.2 that suggested 
a better description of users. The results are displayed on the following table: 
Table 30: Participants’ Position in the Company 
Position Frequency Percent 
CTO 4 22.2 
CEO 4 22.2 
President 3 16.7 
Co-founder 3 16.7 
Engineer 2 11.1 
Project Manager 1 5.6 
COO 1 5.6 
Total 18 100.0 
We conclude from these numbers that over 80 percent of the participants occupy a high executive 
position in the company. These numbers also help to explain the low number of participants. Many 
startups in the initial phase do not count with a high number of specialized personnel. This 
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situation entails the accumulation of activities by founders and high position managers lowering 
their time and forcing them to prioritize tasks (Burns, 2011). We believe that startups will be 
willing to participate in the system when they are aware of the importance to move forward after 
the protection step.  
Another interesting result is the age of the patents. When asked about the application date of their 
patents, 14 out of 18 applications are less than five years old. It indicates that participating 
companies might still be in the development phase of their technology and, therefore, they see IP 
management as a future activity. This is also an interesting information for future IP learning 
systems focused on startups. It reinforces the assumption that companies need more IP 
awareness after the protection step of the IP performance framework.  
Based on the aforementioned analysis and the results from conclusion step of the design, we 
present an adapted version of the IP Performance Framework.  
Figure 19 depicts the final framework changing the first step to ‘Basic IP Awareness’ and including 
a third step called ‘Advanced IP Awareness’. We concluded from our study during the concluding 
step of the design framework that, without this second awareness step, companies might not be 
able to move forward with their IP management activities. Some activities within this could focus 
on increasing the interest of companies by showing them the need to manage their IP and 
establishing a scenario of a company that successfully managed intellectual property to increase 
its revenue.  
Figure 19: Adapted IP Performance Framework. 
 
 
 
 
 
Source: Own compilation 
We believe that, in order to attract the interest of Brazilian startups to participate in an IP literacy 
learning system, it is necessary to focus on the ‘Advanced IP Awareness’ step. In other countries, 
startups might have a different level of awareness and, therefore, their need for more literacy 
might be different. Startups in other countries will engage differently in a system that provides 
them with an advanced method of IP valuation. This engagement will depend on their previous 
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level of IP literacy. However, it is important for future systems to include this step when designing 
a new system for startups to detect their maturity level on advanced IP management activities as 
well as their awareness. This way, the system can focus on issues that are more specific and 
develop a tailored-made solution to help companies move along the IP Performance Framework.  
6.3. Assessing Acquired Knowledge on IP Valuation 
Despite the challenge of engaging the companies to participate in the IP learning system, we can 
infer that partaking startups acquired knowledge and awareness during their participation. The 
validation phase, inside the conclusion step of the design, intended to evaluate the improvement 
on IP literacy by participants in a non-obvious way.  
Firstly, we asked them to state clearly whether their knowledge was improved. Later we used the 
four validation questions introduced in Table 29 to understand if there were any changes on how 
they perceive the strength of their technologies as well as their self-capability to design strategies 
to manage their patents. 
The first question is very important to confirm that our IP literacy learning system improved their 
knowledge on IP. On a scale from one to six, in which one stands for knowledge not improved and 
six for knowledge well improved, the mean resulted in 4.67. Participants gave a minimum grade 
of three showing that all companies claimed to have acquired some knowledge on IP during their 
participation.  
Table 31: Confirmation of Improved Knowledge by Participants  
My Knowledge on how to 
exploit my technology was 
improved after participating 
on this learning system. 
N Minimu
m 
Maximum Mean Std. Deviation 
18 3 6 4.67 0.840 
 
Nevertheless, it is important to understand how this improvement took place by acquiring 
relevant information on whether the system helped them improve their IP management activities 
and enable them to move along the IP Performance Framework. Hence, we asked the startups the 
four validation questions and separated them into two categories: questions regarding the 
strength of the technology and questions regarding the capability of the participants to design 
new strategies for their technology. 
As mentioned before, we asked the participants to assess the strength of their technology before 
going through all the questions in the learning system and receiving the report. The same 
questions were asked after the full participation, including receiving and reading the report.  
 
 
105 
 
We expected participants to claim an increase in the potential of their patents regarding 
protection and accessing new markets. However, the result was surprisingly contradictory. 
Companies realized, after participating in the learning system, that their technology was not as 
strong as they considered. Although these results were not projected, it is an extremely important 
outcome for the learning system. After answering the questions and getting to know all the factors 
that might influence the value of their technology, companies downgraded the strength of their 
assets.  
Table 32: Validation Questions Regarding the Strength of the Technology  
How do you assess the 
potential of your patent 
regarding its protection 
and exploitation in your 
current market? 
 N Minimu
m 
Maximum Mean Std. Deviation 
Running Phase 18 4 6 4.61 .608 
Validation Phase 18 2 6 3.50 1.200 
How do you assess the 
potential of your 
technology regarding the 
entry to new markets, 
expansion of your 
business and the launch 
of new products and 
services? 
 N Minimu
m 
Maximum Mean Std. Deviation 
Running Phase 18 3 6 4.56 .784 
Validation Phase 18 2 6 3.67 1.283 
 
These results show a positive impact from the learning system in bringing awareness to its users 
and introduce to them all the factors that can leverage the value of their technology. Competitive 
intelligence activities, increasing the IP portfolio around the technology as well as marketing 
strategies are examples of actions startups should perform in order to increase the value of their 
assets.  
When asked about the existence of other technologies that could prevent their companies from 
exploiting their patent (e.g. litigation process), eight companies replied that they did not know 
about it. Additionally, another company informed that other technologies could hinder the 
effective use of their patent. These numbers represent a concerning level of 50 percent of 
participants. A high number of companies do not perform constant activities to watch the market 
for similar technologies. 
Similarly, seven companies answered they do not know whether there are other technologies that 
could replace their product or service in the market and two companies replied that their 
technology is replaceable. These results show a concerning scenario in which companies do not 
perform competitive intelligence activities. This situation represents a high risk for the value of 
their assets. 
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We also asked companies whether they have built an IP portfolio around their patents (e.g. by 
protecting another patent or a trademark, industrial design or trade secret). Eleven companies 
replied that they do not possess any other type of protection around their patents and one 
company replied it does not have another IP protecting the same technology. This is also an 
extremely high number and a factor that can highly influence the value of a patent.  
Another interesting result withdrawn from the participation of companies in the learning system 
concerns marketing activities. Five companies responded that they do not exploit their patents 
using marketing strategies while thirteen companies claimed to do it. It is a positive result since 
the majority of the companies are performing marketing activities around their patents. However, 
it is preoccupying that almost 30 percent of these companies did not develop a marketing strategy 
for their product or service. 
All these results confirm that companies, after participating in the learning system, realized that 
the aforementioned activities play an important role in the strength and the value of their assets. 
Therefore, we can infer that the learning system helped startups to understand that these 
activities are important to increase the market value of their technology.  
As discussed, the first two validation questions showed that companies downgraded the strength 
of their technology after participating in the learning system. Nevertheless, we asked these 
companies two other validation questions regarding their capabilities of designing strategies 
before and after their participation in the learning system. 
In these questions, we also expected the participants to claim an improvement in their 
competences. The results were according to the expectations and users claimed they increased 
their capabilities regarding the design of new strategies to improve the protection level of their 
patents as well as their capabilities to design strategies to reach other markets with their product 
or service. 
Table 33: Validation Questions Regarding the User’s Self-capabilities 
How do you assess your 
capability to design new 
strategies to improve the 
protection of your patent? 
 N Minimu
m 
Maximum Mean Std. Deviation 
Running Phase 18 1 6 3.28 1.320 
Validation Phase 18 3 5 4.11 .832 
How do you assess your 
capability to design new 
strategies to reach new 
markets using your 
technology? 
 N Minimu
m 
Maximum Mean Std. Deviation 
Running Phase 18 2 5 3.61 1.092 
Validation Phase 18 3 5 4.22 .808 
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These results are extremely important for the main goal of this research. Users claimed they 
increased their capabilities to design strategies and, for the first two groups of questions 
regarding the strength of their patents, they downgraded their technology after learning all the 
factors that influence the value of their assets. Both sets of results show that we improved the IP 
literacy from these companies enabling them to move forward along the IP performance 
framework. The learning system was able to teach companies how to manage their assets and 
support them to design new strategies. We believe this knowledge will positively affect the results 
of their firms. 
We also asked the users to leave a non-obligatory comment at the end of their participation 
regarding their learning process or to suggest or criticize the system. Thirteen companies left 
comments, recommendations or critics. We selected eight comments that reflect different 
opinions and support the conclusions of this chapter. Due to the anonymity granted to all 
participants, we named them as ‘participant’ followed by the number (from one to eighteen) 
chosen according to the date and time of participation. 
Table 34: Recommendations from Participants in the Validation Phase 
Participants Quotes 
Participant 1 “I found the platform very simple and objective, but it would be interesting to detail more 
some concepts. In that way, the entrepreneur that is not familiar with the terms could 
answer more accurately. I'm thankful for the opportunity to participate.” 
Participant 2 
 
“I found it very interesting because when you answer the questions you reflect about IP 
from a different angle. It helped our internal evaluation regarding this topic.” 
Participant 3 “The system is, basically, an auto-evaluation that does not focus on the object of the 
patent itself.” 
Participant 8 “This study helped us to understand the various factors that leverage the value and 
strength of our technology.” 
Participant 10 “This system helps us to realize the issues around IP management. Now I am more aware 
of some activities that should be included in our working routine.” 
Participant 11 “For someone who does not know much about the topic, it can be very complex and, at 
the same time, very useful.” 
Participant 12 “I learned that in the management of intellectual property, many factors can influence on 
the value of my patent. This will help my company to do a wider market analysis and 
design better strategies in the future. Thank you for the invitation to participate!” 
Participant 14 “I realized that my technology is still not prepared to enter new markets. We need to 
review some activities and strategies.” 
The comments from participants one and eleven are very helpful to support our conclusions from 
subchapter 6.2 and the adaptation from  
Figure 19. The fact the companies moved along the protection step of the IP performance 
framework did not mean they were prepared to learn advanced content on IP management. 
The comment from the participant number fourteen supports the conclusions from the running 
and validation phases in the concluding step of the design. The user lowered the grades from the 
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scales in the questions regarding the strength of the patent and increased the grades regarding 
the capabilities. The participant said the technology was not as prepared as claimed in the running 
phase. 
Participant number three claimed that the system is a basic auto-evaluation that does not focus 
on the object of the patent itself. This comment also reflects on the evaluation of the strength of 
the patent and the capabilities. There was no variation on the grades from this participant when 
comparing the results from the running and validation phases. We assumed that this participant 
expected a stronger focus on the on technology developed by the firm. Providing specific content 
and strategic inputs according to the technology developed by the user suits better to the final 
design recommendation of the study in subchapter 4.1, which suggests that innovative systems 
should provide customized content. When a learning system on IP provides a higher level of 
customization, users are able to design better strategies for their intangible assets. However, we 
developed a learning system using the combination of available systems as shown on subchapter 
5.1.3. In addition, the system intended to reach a high number of startups in Brazil from different 
fields of technology. Due to these reasons, we were not able to provide a higher level of 
customization.  Nevertheless, we encourage new innovative learning systems on IP to provide 
companies with specific recommendations for their field of work. 
Furthermore, the remaining comments strongly support the conclusion that companies learned 
the different factors around IP management and, therefore, improved their IP literacy. Besides 
realizing that these different factors play an important role in the value of their technology, they 
learned how to design strategies to improve the strength of their patents as well as to reach new 
markets with their technologies. Consequently, we answered the third research question: “How to 
design an innovative and effective learning system that improves IP literacy among Brazilian 
startups and supports these companies regarding IP management activities?” The system was able 
to achieve its goal among participating companies by improving their knowledge and helping 
these firms with their IP strategies. 
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7. Conclusions and Recommendations 
7.1. Overall Summary of the Thesis 
The main goal of this work is to build an innovative online learning system to improve IP literacy 
among Brazilian startups. To achieve this goal, we searched the literature on intellectual property 
and its impact on the economy of a country or region as well as its importance on a firm level. 
Additionally, we provided an overview of the concepts of IP management and the current scenario 
for IP and startups in Brazil. The literature supported the need to improve knowledge on IP, 
especially among young firms. Brazil should improve its competitiveness to overcome the 
slowdown in its economy and studies recommend investments in technology-based initiatives, 
which influence directly the environment for startups and spin-offs from universities. 
The lack of IP literacy among firms, as well as the lack of effective IP learning systems, is the basis 
for the research problem. Therefore, three research questions guided the work:  
RQ1: How effective are the current IP literacy learning systems for startups and what are the 
characteristics of a resourceful system that delivers high quality-knowledge on IP? 
RQ2: How do Brazilian Startups manage their IP and how should innovative IP literacy systems 
provide knowledge to these companies? 
RQ3: How to design an innovative and effective learning system that improves IP literacy 
among Brazilian startups and supports these companies regarding IP management activities? 
With the intention of answering these three questions, Design Science Research was chosen as the 
main methodology. This method supports the design of artifacts to solve organizational problems. 
Hence, it fits accordingly to the purpose of this work, which aims at improving IP literacy among 
startups in Brazil. The methodology suggests five steps for the design process: awareness of the 
problem, proposal of solutions, design (build), evaluation and conclusion.   
The first two steps consist in becoming aware of the problem and proposing solutions for it. 
Therefore, two different studies strived to understand the current scenario and provide design 
recommendations.  
The first study analyzed 26 existing learning systems and other initiatives, using 11 criteria 
grounded on the literature and feature of these systems. The results concluded that existing 
systems were not effective. Consequently, design recommendations, based on the criteria and 
three final recommendations, suggested that innovative systems should be customized, 
interactive and reliable. This study successfully answered the first research question.  
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The second study consisted of a survey applied to 110 startups in Brazil regarding their maturity 
step according to our IP performance framework. Additionally, information on how these 
companies access knowledge was collected. The study concluded that IP learning systems have a 
positive influence on how firms perceive their knowledge on IP and they play an important role 
when moving along the IP Performance Framework. It means that the level of knowledge on IP 
will influence whether companies will reach the next steps of the framework. However, only a few 
companies moved to third and fourth steps and, therefore, the study suggested that innovative IP 
learning system should focus its content on IP auditing or valuation to support IP enforcing, 
financing and licensing. Besides that, the study also provided specific design recommendations 
for Brazilian startups, answering the second research question effectively. 
The next steps of the methodology suggested the development of the system. We built the system 
by following the recommendations from the two first studies and combining existing online 
platforms. The system focused on patents and introduced a method for IP valuation. As a visual 
element, the system followed the concept of a traffic light and provided interaction through a 
process of questions and answers. Each answer was assigned to a paragraph, forming a report 
with recommendations on how the company should deal with that matter. These questions were 
based on the literature of IP auditing and took into consideration different factors that influence 
the value of a patent. Finally, the system teaches its users how to calculate the value of a patent 
using the income method of discounted cash flow (DCF).  
Regarding the evaluation step of the design process, we split it into two different evaluation 
phases: usability test with potential users and content review with IP experts. The first evaluation 
examined the usability of the system by testing it with four startups from different fields of 
technology. The companies tested the system and participated in an interview process that helped 
to understand possible enhancements in the design. The usability test and interviews concluded 
in several improvements for the system as well as some text and design corrections. The second 
evaluation was done with two Brazilian experts on IP. These experts reviewed the content of the 
system and provided valuable feedback to increase the accuracy of the information. Consequently, 
final changes in the design took place for the conclusion phase. 
Finally, chapter 6 concludes the work by analyzing the participation of 18 companies in the 
learning system after the evaluations and modifications. Results concluded that a new step should 
be incorporated into the IP performance framework with the purpose of stimulating companies 
to move forward with IP managing activities after the IP protection step. The main conclusions 
show that companies claimed to have improved their IP knowledge. Additionally, four validation 
questions helped to conclude the improvement in IP literacy in a non-obvious manner. We asked 
these four questions before and after the users’ participation and they were divided into two 
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categories: questions regarding the strength of the patent and questions about the participants’ 
capability. The first category suffered a downgrade. Companies realized the factors that can 
influence the value of their technology and, consequently, they assessed their technology as less 
strong after their participation. The second category regarding the capability of the participants 
to design strategies for their IP, they increased their grade.  Therefore, participants claimed to 
have increased their capability to design IP strategies. 
The work successfully concludes that IP literacy was improved among participating Brazilian 
startups. The learning system was able to teach companies about IP valuation and all the factors 
that can influence the value of their technology. Consequently, we answered the third research 
question and fulfilled the main objective of our work. 
7.2. Limitations of the Study and Recommendation for Future Research 
Some limitations and difficulties appeared along the studies in the design process. In this 
subchapter, we describe the encountered difficulties for each step of the process. 
The first study regarding the existing learning systems analyzed 26 systems according to the 
design criteria. However, there was no information available regarding the number of users or 
students for these systems. We believe that having access to numbers appointing the success of 
the system would enrich the analysis of effectiveness from each one of the initiatives. 
The second study with Brazilian startups also presented some limitations. A comparison of the 
collected data with numbers from IP filings in Brazil could contribute to the validation of the 
results. Additionally, a more detailed description of the participants could contribute to a better 
understanding of the profile from the participating company, improving the analysis. Finally, the 
descriptive analysis provides relevant recommendations and fits the purpose of our work. 
However, future research could seek a stronger analysis of the correlation between IP literacy and 
IP performance by using different proxies and measuring them.  
The literature suggested that the best method for IP valuation is the income method using 
discounted cash flow (DCF). However, results showed that the target did not know how to reach 
to an expected cash flow. This represents a limitation of the system when trying to support 
companies in reaching a realistic value for their patents and future systems should consider this 
issue. However, despite this limitation, we believe we reached the educational purpose of the 
system by bringing awareness about the need to reach to these values.  
Finally, there were some difficulties in reaching the proposed number of startups to participate in 
the conclusion step. Therefore, we suggested in chapter 6 the inclusion of a new step within the 
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IP performance framework. The new step should seek advanced awareness among startups to 
stimulate these companies to manage their IP. Future systems in Brazil should focus on this step. 
Despite the limitations described above, they did not harm the purpose of this work. Nevertheless, 
future research aiming the improvement of IP literacy could consider these suggestions to 
improve their work.  
7.3. Contribution to Knowledge 
The novelty of this work represents a great knowledge output. There is no current research 
focusing on the development of an IP literacy system to improve knowledge among startups. 
Additionally, the literature on IP management for startups is scarce and our work contributes to 
the current discussions on the topic. Furthermore, the DSR methodology suggests a contribution 
to knowledge during the design process. Besides improving the IP literacy among participating 
companies, other results contribute to future research on the field.  
The first study introduces 11 criteria for the analysis of existing IP learning systems and they can 
be used in future analysis of information systems. Additionally, the same study provides design 
recommendations for IP systems based on the criteria.  
For the second study, we developed the IP performance framework to discover the maturity steps 
of Brazilian startups regarding IP management activities. We reviewed the framework in the 
conclusion step and future research can use it in order to assess the IP performance of different 
organizations around the world. Additionally, the evaluation methods used for our system 
contribute to future design evaluation of different artifacts. 
The IP learning system developed during this work focuses on Brazilian startups. However, future 
systems can adapt the process in order to implement such system in different countries or regions.  
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Appendix A – Startup Survey 
 
Welcome Message: 
Welcome to this IP Management Survey! This is a research developed by Fraunhofer MOEZ, 
Germany in partnership with ABStartups and Anjos do Brasil. We would like you to share your 
knowledge about IP as well as your experiences with IP learning tools. Your answers will 
contribute to the development of future projects that aim to increase your knowledge on 
Intellectual Property and matters such as Technology Transfer and Innovation Systems. You will 
answer the questions ANONYMOUSLY and all information provided by you is CONFIDENTIAL. The 
data will be used only for research purposes within the involved institutions and no individual 
information about your company will be published. If you have any questions, problems or 
suggestions regarding this survey, please do not hesitate in contacting us through the following 
email: julio.viana@moez.fraunhofer.de. Thank you your participation! 
Group 1: General Knowledge on IP 
Description: In this section we would like to get to know your knowledge on Intellectual Property 
and how you are protecting your intangible assets.  
1. How well do self-assess your knowledge about Intellectual Property and Protection of 
Intangible Assets (scale 1 to 5) 
 
2. What form of Intellectual Property does your company own?  
Trademarks, Patent/Industrial Design, Copyright/Software 
 
Help: The most used forms of IP are Trademarks (important for a correct identification of 
your product/service through a sign, text or combination of both forming a logo that 
differentiates your company or products from others), Patent (formal protection of your 
inventions for a period of time), Industrial Design (it is a design that improves the 
functionality or usability of a product) and Copyright (protects the creators of an original 
piece of work to profit from its use and distribution. Protection is automatic right after a 
publication of the work, but most of the countries offer a registration option that protects 
the companies better in case of infringement. Software is usually protected under copyrights, 
but algorithms most of the type are subject to patenting. 
 
3. Have you registered or are you currently in the process of registering any type of 
Intellectual Property? (Yes or No)  
 
Help: This question is about your formal application to protect an invention, a design, a 
trademark or a copyright. Please answer if you have done it or currently hold a process 
within the IP Office.  
 
4. What are the main issues that keep you from protecting your IPRs within the IP Office? 
o Lack of information on how to protect 
o Speed too slow 
o Complexity of the system 
o High Costs 
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o I protect my IP through trade secret 
o Other: ________________________ 
 
 
5. How important is it for you to protect your Intellectual Property? (scale 1 to 5) 
 
 
6. Do you systematically analyze the market and your competitors to check whether there 
are similar products or services being provided by other companies? (yes or no) If Yes, 
how often? 
o Once or twice month 
o Once or twice per semester 
o Once or twice per year 
o Constantly analyzing 
o Never/Very seldom 
 
7. Do you systematically search the market to find novelties that have been developed in 
your field?  
 
o Once or twice month 
o Once or twice per semester 
o Once or twice per year 
o Constantly analyzing 
o Never/Very seldom 
 
8. Has your company ever been charged of infringement?  
o Yes, successfully 
o Yes, unsuccessfully 
o No 
 
9. Has your company ever charged another company for infringement?  
o Yes, successfully 
o Yes, unsuccessfully 
o No 
 
 
Internal Note: The following groups will be activated according to the answers in Question 4 
Group 1.1: Trademark 
Description: Trademarks are important for a correct identification of your product/service. In this 
section we would like you to answer questions about trademarks and how you keep them 
protected. 
1. How many brands does your company own? 
2. Have you formally protected your trademarks within the IP office? Yes or No 
3. (If Yes) How was the process of registering your trademarks? 
a. Easy  1  2  3  4  5  Complicated 
 
 
126 
 
b. Cheap  1  2  3  4  5  Expensive 
c. Fast  1  2  3  4  5  Slow 
4. Have you registered your trademark(s) internally or have you outsourced this service? 
(yes or no) If yes:  
- How did you find your provider? 
o Recommendation 
o Search Engine 
o They contacted me 
o An IP service provider directory 
o Yellow pages (Phone List – Online or Offline) 
o Other: 
- Did you miss any important information while searching for a provider? If Yes, What 
kind of information you have missed? 
o No  
o Yes: _____________________________________ 
- What aspects did you take in consideration while choosing a service provider? 
o Costs 
o Quality 
o Recommendation 
o Range of services provided 
o Other: 
5. a) Have you protected your IP abroad? (yes or no) If Yes, in which jurisdictions? 
o USA 
o EU 
o Japan 
o Other: 
b) What are the main problems registering abroad? 
o High Costs 
o Lack of Information about how to register 
o Translation 
o Complexity of the System 
o Other: 
6. Have you ever bought/licensed a trademark from a company? 
7. Have you ever sold/licensed a trademark to a company? 
8. If yes for any of the two questions, how was this transaction done?  
__________________________________________________________________ 
Help: Negotiations directly with the trademark holder or through an intermediate, 
approximately how much time it took to be concluded. 
Group 1.2: Patent/Industrial Design 
Description: Registering a patent is necessary when the company wants to protect an invention 
and Industrial Design is a design that improves the functionality or usability of a product. In this 
section we would like to know a bit more about how you manage these two types of IP. 
10. How many inventions or designs does your company own? 
11. Have you formally protected your patent within the IP office? Yes or No 
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12. (If Yes) How was the process of registering your copyright? Please answer according to 
your expectations before the registration. 
a. Easy  1  2  3  4  5  Complicated 
b. Cheap  1  2  3  4  5  Expensive 
c. Fast  1  2  3  4  5  Slow 
13. Have you registered your patent(s) or design(s) internally or have you outsourced this 
service (Including legal services or consulting IP-related activities, such as legal 
documents, contracts, NDAs, etc.)? (yes or no) If yes:  
- How did you find your provider? 
o Indication 
o Search Engine 
o They contacted me 
o An IP service provider directory 
o Yellow pages (Phone List – Online or Offline) 
o Other: 
- Did you miss any important information while searching for a provider? If Yes, What 
kind of information you have missed? 
o No  
o Yes: _____________________________________ 
- What aspects did you take in consideration while choosing a service provider? 
o Costs 
o Quality 
o Recommendation 
o Range of services provided 
o Other: 
 
14. a) Have you protected your IP abroad? (yes or no) If Yes, in which jurisdictions? 
o USA 
o EU 
o Japan 
o Other: 
b) What are the main problems registering abroad? 
o High Costs 
o Lack of Information about how to register 
o Translation 
o Complexity of the System 
o Other: 
15. Are you satisfied with the ROI that registering the patents and designs brought to your 
company? 
(   )Sim  (   ) Não 
16. Would you register again another patent our industrial design? 
(   )Sim  (   ) Não 
17. Do you have a R&D Department/Professional in your company? 
18. Have you developed or are you currently developing research together with universities 
or research centers? (yes or no) 
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19. How would you qualify your relationship with the university/research center during the 
development of the research? (scale 1 to 5) 
20. Have you ever bought/licensed a patent from a company? 
21. Have you ever sold/licensed a patent to a company? 
22. If yes for any of the two questions, how was this transaction done?  
__________________________________________________________________ 
Help: Negotiations directly with the trademark holder or through an intermediate, 
approximately how much time it took to be concluded. 
Group 1.3: Copyright/Software 
Description: Copyright protects the creators of an original piece of work to profit from its use and 
distribution. In this section we would like to know a bit more about how you manage your 
copyrights in your company. 
1. How many copyrights does your company own? 
2. Have you formally protected your copyright within the IP office? Yes or No 
3. (If Yes) How was the process of registering your copyright? Please answer according to 
your expectations before the registration. 
a. Easy  1  2  3  4  5  Complicated 
b. Cheap  1  2  3  4  5  Expensive 
c. Fast  1  2  3  4  5  Slow 
4. Have you registered your copyright/software internally or have you outsourced this 
service (Including legal services or consulting IP-related activities, such as legal 
documents, contracts, NDAs, etc.)? (Internally / Outsourced) If outsourced:  
- How did you find your provider? 
o Indication 
o Search Engine 
o They contacted me 
o An IP service provider directory 
o Yellow pages (Phone List – Online or Offline) 
o Other: 
- Did you miss any important information while searching for a provider? If Yes, What 
kind of information you have missed? 
o No  
o Yes: _____________________________________ 
- What aspects did you take in consideration while choosing a service provider? 
o Costs 
o Quality 
o Recommendation 
o Range of services provided 
o Other: 
5. a) Have you protected your IP abroad? (yes or no) If Yes, in which jurisdictions? 
o USA 
o EU 
o Japan 
o Other: 
b) What are the main problems registering abroad? 
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o High Costs 
o Lack of Information about how to register 
o Translation 
o Complexity of the System 
o Other: 
6. Have you ever licensed a copyright from a company? 
7. Have you ever licensed a copyright to a company? 
8. If yes for any of the two questions, how was this transaction done?  
__________________________________________________________________ 
Help: Negotiations directly with the trademark holder or through an intermediate, 
approximately how much time it took to be concluded. 
9. Have you ever licensed software from a company? 
10. Have you ever licensed software to a company? 
11. If yes for any of the two questions, how was this transaction done?  
__________________________________________________________________ 
Help: Negotiations directly with the trademark holder or through an intermediate, 
approximately how much time it took to be concluded. 
Group 2: IP Literacy 
Description: In this section we would like to understand how you had access to IP information and 
your opinion about these tools offering content on this topic.  
 
1. Have your company used any sort of consulting/learning platform about IP?  How 
satisfied, in a scale from 1 to 5 were you with the service? 
Help: Please describe if you ever used any service providers, professional, website, software, 
seminar, conference, etc. to learn more about IP and how to protect it. 
Service providers   1 2 3 4 5 
Professionals (Consultants)  1 2 3 4 5 
Website    1 2 3 4 5 
Seminar/Conference   1 2 3 4 5 
Lectures/workshop   1 2 3 4 5 
Other: _________________  1 2 3 4 5 
2. Have your company changed any policy regarding IP after this consulting? (Yes, example: 
_________________________________________, No) 
3. Did you find all the information you were looking for in the IP educational instruments 
you found? (Yes or No) 
If No, what was missing? _______________________________________________ 
4. Was the content suitable to the reality of your company and your region? 
(Yes or No) 
5. Regarding the IP Learning process, was the content customized to your needs? (Yes, No) 
6. Were you able to interact and give some inputs during the learning process? (Yes, No) 
7. Were the content and/or the institution reliable? (Yes, No) 
8. Considering that are different types of learners. Which media is more attractive and 
efficient for you while in the learning process? 
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Help: People learn differently and different types of media and technology are available 
nowadays to convey knowledge. Please mark the media that most suits you in terms of 
efficiency when you’re accessing a content 
Text reading, videos, visuals (images, graphs, charts), Games and simulations, 
Face-to-face lectures, Online lectures 
9. Please select on the scale below how likely you are to learn a content online or face-to-
face: 
Online (   )   (   )   (   )   (   )   (   )   (   )   Face-to-Face 
10. Are you comfortable reading content in English or you prefer to learn in your local 
language (portuguese)? 
Yes, I’m comfortable with English 
No, I prefer to learn in my own language 
11. While learning content online, how important it is for you to have an evaluation method 
and a certificate after the conclusion? 
Not important 1   2   3   4   5 Very Important 
12. How long would you be willing to spend to learn more about IP 
Few minutes 
Few hours 
Approximately a day 
Less than a week 
Approximately a week 
Less than a month 
Regular interaction (I would like to constantly access the information in a time of 
need) 
Group 3: Basic Information from Startups 
1. Company’s Foundation: 
2. Location (City/State): 
3. Your startup is Currently:   
o Going through Acceleration Process 
o Seeking investments/Investors 
4. Company’s Field: (sort out the fields for choosing one) (max 10 different ones) 
5. Number of Employees:  
o up to 9 employees 
o from 10 to 49 employees 
o from 50 to 99 employees 
o more than 100 employees 
End Message: 
Thank you for your participation! As a reminder, the information you provided will not be 
published individually and will remain within the involved institutions. If you have any questions 
or suggestions, please contact the responsible for this survey, Julio Viana, under the address: 
julio.viana@moez.fraunhofer.de. We appreciate your collaboration and we wish you success in 
your future endeavors! Team Fraunhofer MOEZ. 
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Appendix B – Interview Script for Usability Test and IP Expert 
 
Interview with companies in Brazil – Testing the learning system 
Go through the questions together with the participant to check their full understanding of the 
questions. 
Ask the following questions after the participant goes through the system: 
- Could you explain with your own words what the purpose of the platform is? 
- How did you feel about answering those questions? Were they easy to understand? 
 If not, what were the terms that made you feel confused? 
- Do you feel comfortable and safe sharing this type of information? 
 If not, what do you think could be done to make you feel safer? 
Explain that a second call will take place after the user receives and read the report. Ask the user 
to answer the validation questions and ask: 
- Would you use this system again to evaluate other patents? 
- Please explain, where did you feel inconsistences within the journey from the beginning 
until the end? 
- How relevant is this content to your company? 
Interview with IP Director in Brazil – Testing the learning system 
1st round: 
Go through the questions together with the participant to check their full understanding of the 
questions. 
Ask the following questions after the participant goes through the questions: 
- Could you explain with your own words what the purpose of the platform is? 
- According to your expertise, what is the relevance of reflecting over these questions to a 
startup company in Brazil? 
- What improvements in these questions could we make to help entrepreneurs to better 
understand them? 
- Where did you feel inconsistences within the questionnaire from the beginning until the 
end? 
2nd round: 
Send the report and also the file with all the paragraphs that are used to compose the reports. 
After reading ask the following questions: 
- How can we improve the content of the reports? 
- Do you believe that companies could improve their knowledge on IP by going through the 
system?   
- Please explain where did you feel inconsistences within the report? 
- Could you give us some suggestions on how to improve our system? 
- Would you recommend this system as a practical exercise about IP? 
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Appendix C – Design Structure 
 
IP Auditing and Valuation – Learning System for Brazilian Startups 
 
The platform starts with a basic explanation about its intention and the option of registering a 
user. 
The user is asked what their level of knowledge on IP management is. According to the level 
marked, they will have access to some IP management content (Basically IP chapter of the thesis). 
The user is invited to do an IP Audit of his patents.  
Each of the questions below will be asked and given three or more options to choose from. 
These options generate a paragraph with inputs or suggestions, which generate a final automatic 
report. 
Each option of answers will be assigned with a color from a traffic light (red, yellow or green). 
After the IP auditing, the user moves to the IP valuation procedure. They will be provided with 
information about the DFC method and what to take in consideration to enter the necessary data 
for the formula (Expected Cash Flow, Discount Rate and Time for economic life of the patent). 
Final Conclusion on the report: 
Red: Watch out! You need to significantly improve the level of 
protection and value of your technology.  
Yellow: You need to improve some internal and market procedures 
in order to understand better your technology, your market and 
protect your investments. 
Green: Congrats! You’re following the right path for a valuable 
technology! 
After reading the report, the user answers again the four validation questions in order to provide 
inputs regarding the knowledge they acquired after participating in the learning system. 
Full Content of the Learning System 
The content is presented in Portuguese, since the system was built and evaluated in this language. 
Introduction 
Bem vindo ao nosso sistema educativo sobre Propriedade Intelectual! 
Aqui você poderá responder a algumas perguntas sobre o atual estado da sua patente e do 
mercado no qual a sua empresa está inserida. Suas respostas gerarão um relatório com dicas de 
como aumentar o valor de sua patente e inclui também uma sugestão de cálculo de valor da sua 
tecnologia. Vamos começar?  
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Começar 
Motivation of our Study 
Os ativos intangíveis têm se tornado cada vez mais importantes e responsáveis por maior parte 
no valor de uma empresa. Essa condição é ainda mais forte nas Startups inovadoras, que chegam 
no mercado com uma nova tecnologia desenvolvida a partir do conhecimento interno e foco em 
pesquisa e desenvolvimento.  
Entre as variadas formas de obtenção do Direito de Propriedade Intelectual (DPI) se destacam as 
marcas, patentes, direitos de autor, programas de computador e indicação geográfica. A patente 
porém, é a mais recomendada para proteção de novas tecnologias, invenções e processos. Por isso, 
essa plataforma foca na gestão e valorização de patentes.  
Determinar o valor de uma patente é importante para fins de negociação, licenciamento e 
obtenção de crédito para sua Startup junto às instituições financeiras. Existem diferentes métodos 
de valorização de PI porém, focamos no método baseado na previsão de receitas, que é o mais 
utilizado por instituições de crédito. 
O conteúdo foi desenvolvido por profissionais e pesquisadores da área de economia da inovação 
com foco na gestão de PI e faz parte de um projeto que visa aumentar o conhecimento sobre 
exploração dos DPIs.  
Esperamos que o conteúdo lhe ajude na gestão de sua Propriedade Intelectual (PI). 
Continue 
Legal Text 
Este estudo é realizado pelo Instituto Fraunhofer IMW, na Alemanha em parceria com a CAPES 
(Ministério da Educação do Brasil) 
Esse sistema educativo é um resultado de uma pesquisa acadêmica. Dados individuais não serão divulgados. A intenção 
desse estudo é aumentar de forma efetiva o conhecimento dos seus participantes em relação às questões de 
Propriedade Intellectual.  
O conteúdo do relatório final gerado para sua empresa é baseado nos resultados das suas respostas e o cálculo do valor 
da patente é baseado nos números fornecidos por você. O propósito desse sistema é educacional e baseado em pesquisa. 
Nós näo nos responsabilizamos pela precisão das informações e dos dados divulgados no relatório final.  
Em caso de dúvidas, críticas ou sugestões, por favor, entre em contato pelo e-mail: 
julio.augusto.viana@imw.fraunhofer.de. 
Aceito – Não Aceito 
General Information from Users 
- Nome e Sobrenome 
- Nome da Empresa 
- Cargo dentro da Empresa 
- E-mail 
- Phone Number  
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Primeiramente, gostaríamos de saber como você classifica seu conhecimento em 
Propriedade Intelectual (PI)? 
Escala de 1 (Muito Ruim) - 6 (Muito bom) 
Após responder aparece a seguinte mensagem: 
Você gostaria de aprender mais sobre o tema?Continuar (botão grande com maior 
destaque) 
Clique: https://ipmanagementsite.wordpress.com/ e acesse nosso conteúdo básico 
sobre Propriedade Intelectual e sua gestão. 
O link para”clique aqui para informações básicas” direciona o usuário para um página do blog com 
informações básicas em Propriedade Intelectual 
Antes de começar a auditoria em si, os usuários precisam responder às seguintes perguntas de 
validação: 
1. Como você avalia o potencial de sua patente em relação à proteção e à livre 
exploração de sua tecnologia em mercados que sua empresa deseja alcançar?  
1    2    3    4    5   6 
1 Muito baixo e 6 Muito alto 
2. Como você avalia o potencial de sua tecnologia em relação à entrada em novos 
mercados, expansão de seu negócio ou lançamento de novos produtos ou 
serviços? 
 
1    2    3    4    5   6 
1 Muito baixo e 6 Muito alto 
3. Como você avalia a sua capacidade de design de novas estratégias para melhorar 
a proteção de sua patente? 
 
1    2    3    4    5   6 
1 Muito baixa e 6 Muito alta 
4. Como você avalia a sua capacidade de design de estratégias para levar a sua 
tecnologia a novos mercados? 
 
1    2    3    4    5   6 
1 Muito baixa e 6 Muito alta 
Após essas quatro perguntas o usuário finalmente inicia a auditoria. 
Agora você irá reponder a questões técnicas sobre a sua patente. 
1. Qual a data de de entrada do pedido de registro de sua patente (Application date)? 
Data: DD/MM/AAAA 
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2. A sua empresa utiliza alguma outra propriedade intelectual de outras empresas 
ou terceiros? Em caso positivo, essa utilizacão é devidamente licenciada? 
Descrição: Podem ser consideradas nessa resposta tecnologias de outras patentes, marcas ou 
softwares necessários para o desenvolvimento de sua tecnologia. 
Sim e possuo a devida licensa 
Sim, mas não possuo licensa para utilização 
Não 
Não sei 
 
3. Em quais jurisdições a sua empresa protege atualmente esta patente? 
Descrição: Podem ser selecionadas mais de uma opção 
Brasil 
Estados Unidos 
Um ou mais países da União Europeia 
Japão 
Não Sei 
Outro:_______ 
Somente Brasil (amarelo), mais de uma opção (verde) e Não sei (vermelho) 
 
4. A sua empresa é a única proprietária dessa patente ou ela também pertence a 
empregados ou terceiros? 
Somente minha empresa 
Empregados ou terceiros estão envolvidos 
Não Sei 
 
5. Qual a probabilidade de terceiros reivindicarem o direito de propriedade de sua 
patente? 
Probabilidade Alta 
Probabilidade Baixa 
Não Sei 
 
6. Existem atualmente no mercado patentes de terceiros que poderiam impedir o 
desenvolvimento ou uso efetivo de sua technologia? 
Sim 
Não 
Não Sei 
 
7. A sua patente é apoiada por outras propriedades intelectuais (patentes, marcas, 
desenho industrial, segredo de mercado)? 
Sim 
Não 
Não Sei 
 
Após chegar até esse ponto, uma mensagem aparece: 
Obrigado por chegar até aqui! 
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Agora gostaríamos de saber algumas coisas sobre o mercado no qual a sua 
empresa está inserida. Lembre-se que as respostas não serão fornecidas a 
terceiros e somente serão usadas anonimamente para o estudo. A veracidade das 
suas respostas é importante para que você obtenha um relatório final mais fiel à 
sua reallidade. 
 
Continuar (botão) 
 
8. Para determinar a vida econômica de sua patente, precisamos saber quais são as 
chances de sua patente estar infringindo outras patentes. 
Há chances de que minha empresa esteja infringindo alguma patente 
Não há chances de que minha empresa esteja infringindo outra patente 
Não Sei 
 
9. Você conhece alguma tecnologia patenteada ou com outras formas de proteção de 
PI que possa servir de alternativa ou substituir sua tecnologia no mercado? 
Sim 
Não  
Não Sei 
 
10. A força de sua patente é mantida por estratégias de marketing? 
Sim 
Não  
Não Sei 
 
11. A sua empresa planeja aumentar o alcance geográfico de sua tecnologia? 
Sim. Minha empresa deseja expandir sua atuação 
Não. Minha empresa quer continuar no mercado local 
Não Sei 
 
12. A sua patente é dependente (depende de outras patentes existentes) ou 
independente (não depende de outras tecnologias)? 
Sim. Minha patente depende de uma ou mais patentes. É um aperfeiçoamento de 
uma tecnologia existente. 
Não. Minha patente é totalmente independente de outras tecnologias existentes. 
Não Sei 
 
13. Qual a probabilidade de sua empresa excluir a concorrência nos mercados de seu 
interesse? 
Probabilidade Alta 
Probabilidade Baixa 
Não Sei 
Perguntas e respostas acabaram e agora é o momento do cálculo de valor da patente. 
Obrigado por sua participação em nossa auditoria! Agora vamos calcular o 
valor da sua patente? 
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Nosso método de cálculo considera a receita futura estimada de sua tecnologia, a vida 
útil (econômica) de sua patente e a taxa de desconto do mercado. Para isso, 
precisamos que você nos forneça os números necessários para calcular o valor final 
de sua PI. 
 
Como determinar fluxo de caixa esperado? Caso não tenha essa valor em mãos, leve 
em consideração que o valor é calculado baseado nos ganhos menos impostos. A 
fórmula é: 
 
Receita de Vendas - Overhead (lucros, pró-labore, custos administrativos e de vendas 
e custos de P&D) - Impostos = Líquidos depois de impostos (EAT). 
 
Seu EAT + Custos de Depreciação - aumento em capital de trabalho - outros 
investimentos = Fluxo de Caixa. 
 
Caso não tenha em mão esse número, insira um valor mais aproximado que sua 
empresa espera ganhar anualmente com a exploração dessa tecnologia. Lembre-se 
que esse é um sistema educativo e o nosso objetivo é que você aprenda o cálculo. 
Na próxima tela, coloque o seu fluxo de caixa estimado e a taxa de desconto 
apropriada para calcularmos o valor de sua tecnologia. 
 
Insira o valor anual do Fluxo de Caixa Estimado da sua tecnologia patenteada: 
Descrição: De acordo com o cálculo informado na tela anterior ou suas estimativas. O cálculo deve levar 
em consideração as receitas oriundas somente dessa patente que está sendo avaliada. 
R$ xxxxxxx 
 
Entre a taxa de desconto de mercado atual. 
Descrição: O método mais utilizado para taxa de desconto é o Weighted Average Cost of Capital - WACC 
(Custo Médio Ponderado de Capital). Seu cálculo leva em consideração diferentes custos de capital.  
Caso sua empresa não possua uma taxa anual de desconto calculada, alguns profissionais sugerem um 
valor acima da taxa SELIC. A taxa anual da SELIC de Julho/2016 é de 14.25%. 
XX% 
Nesse momento calcularemos o valor com base nas informações que o usuário forneceu.  
Muito obrigado por sua participação! 
Dentro de 2 dias úteis você receberá seu relatório de auditoria em PI personalizado, 
juntamente com o cálculo final do valor de sua patente. Após o recebimento de seu 
relatório, por favor, responda a 4 últimas perguntas para validação de nosso estudo. 
Com poucos segundos você poderá nos ajudar a avaliar a eficiência do nosso sistema 
educativo.  
Desde já agradecemos e desejamos boa sorte em seu negócio! 
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Após passar pelas perguntas e a fase de cálculo de valor de patente, forneceremos o relatório final 
com a montagem de cada parágrafo. A conclusão final será baseada na cor que obteve a maior parte 
das respostas.   
As perguntas acima estão juntamente com as respostas e cores assimiladas. Abaixo, seguem os 
parágrafos que cada resposta irá gerar, montando um texto final de relatório. Não mostrar a 
numeração do parágrafo no relatório final. Somente o texto. 
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Appendix D – Blog Page with Basic Content on IP - Portuguese 
 
Por que devo proteger minha tecnologia? Introdução ao tema Propriedade 
Intelectual, Gestão de PI e Link para Plataforma de Auditoria 
A Organização Mundial de Propriedade Intelectual (OMPI - WIPO) define propriedade 
intelectual como "criações da mente, como invenções, trabalhos de arte e literários, 
designs, símbolos, nomes e imagens usados no comércio". Direitos de Propriedade 
Intelelctual (DPIs) refere, aos direitos legais que inventores possuem sobre suas 
propriedades intelectuais. o que lhes dão direitos exclusivos para explorarem suas 
criações por um determinado período de tempo (Singh, 2004). A OMPI explica que PI 
é dividida em duas catergorias: Propriedade Industrial e Direitos do Autor. A primeira 
inclui invenções, marcas, desenho industrial e indicação geográfica, enquanto Direitos 
do Autor inclui trabalhos literários, música, filmes, trabalhos artísticos assim como 
alguns direitos relacionados aos direitos de autor que incluem performances 
artísticas, gravações e exibições de programas de rádio e TV. 
A Convenção de Paris de 1883, que discutiu a proteção de propriedade industrial, hoje 
conta com 176 membros. O Brasil é um membro dessa convenção e isso significa que 
o país segue algumas regras unificadas de proteção da propriedade industrial, como 
por exemplo a proteção de 20 anos para patentes registradas no escritório brasileiro 
de propriedade industrial (INPI).  
O papel de muitos escritorios de propriedade industrial vai além da proteção de 
marcas e patentes, Muitos institutos fornecem assistência especial para registro de 
programas de computador, indicação geográfica, variedades de plantas, circuitos, etc., 
bem como a formalização de contratos de licença (transferência tecnológica). A tabela 
abaixo nos ajuda a entender os principais tipos de DPIs e em quais circunstâncias um 
indivíduo ou empresa deve considerar cada um deles. A tabela também mostra quais 
as organizações resposáveis pela proteção dos direfentes tipos de DPIs. 
Tabela 1: Os Principais Tipos de DPIs, Seus Conceitos e Escritórios Responsáveis. 
DPI O que é? Onde Proteger? 
Marca 
Considerada qualquer simbolo que ajuda a 
identifica um produto, serviço ou 
instituição. Ajuda clientes a reconhecer um 
produto ou serviço específico de acordo 
com suas características e qualidade. A 
proteção tem diferentes períodos em 
diferentes países, mas pode ser renovada 
mediante pagamento de taxas relacionadas 
à proteção. 
INPI (Brasil) e escritorios de 
marcas e patentes em outras 
jurisdições. 
Patente 
É concedida a invenções. Pode ser um 
produto ou processo que reflete uma nova 
maneira de se fazer algo. Novidade 
(inovação), atividade inventiva e aplicação 
industrial devem ser identificados para que 
uma invenção seja patenteável. Novidade 
significa que a invenção deve mostrar uma 
INPI (Brasil) e escritorios de 
marcas e patentes em outras 
jurisdições. 
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nova característica que ainda não é 
conhecida. Atividade inventiva ou a não-
obviedade significa que a invenção não 
pode ser deduzida por uma pessoa de 
conhecimento médio na área tecnica 
daquela invenção. Patentes são geralmente 
concedidas por 20 anos a contar a partir da 
data de entrada do pedido (application 
date). 
Modelo de 
Utilidade 
Também conhecido como "pequena 
patente", modelo de utilidade é um nome 
dado a alguns tipos de invenção (i.e. 
invençõs mecânicas) e é encontrado nas leis 
de mais de 30 países e blocos de países. Na 
maior parte dos casos, modelos de utilidade 
são concedidos a adaptações ou 
implementações em tecnologias existentes. 
É considerado uma invenção menos 
complexa para um curto período de vida 
comercial. Enquanto o critério "novidade" é 
necessário, a "atividade inventiva" pode ser 
menos exigida ou até mesmo não exigida. A 
proteção é geralmente concedida por entre 
7 e 10 anos. 
INPI (Brasil) e escritorios de 
marcas e patentes em outras 
jurisdições. 
Desenho 
Industrial 
Um desenho industrial consiste em 
características tridimensionais como o 
formato ou superfície de um bem ou 
características bidimensionais como 
desenhos, linhas ou cores. Para ser 
registrado, qualquer característica técnica 
do objeto não deve estar protegido por um 
outro desenho. Geralmente, desenhos 
industriais são protegidos por 5 anos, 
podendo ser renovada a proteção por até 
15 anos. 
INPI (Brasil) e escritorios de 
marcas e patentes em outras 
jurisdições. 
Direitos do 
Autor e 
Relacionados 
Direitos do Autor consiste em trabalhos 
artísticos ou literários e protege seus 
autores enquanto os direitos relacionados 
protegem performances e transmições de 
programs de TV e rádio baseadas em um ou 
mais direitos de autor. Geralmente od 
direitos do autor duram por até 50 anos 
após o ano de morte do autor. e direitos 
relacionados duram 50 anos a partir do dia 
da performance ou transmição. 
Os direitos são 
automaticamente adquiridos 
a partir do momento da 
publicação do trabalho e, 
portanto, podem se fazer 
cumprir em caso de violação. 
Alguns escritórios de PI 
oferecem registro para 
aqueles que querem garantir 
a proteção, bem como 
proteção de programs de 
computador. 
Indicação 
Geográfica 
Indicação Geográfica é um símbolo que 
representa um bem ou produto que possui 
uma reputação devida à sua origem ou 
localização específica. Geralmente ela 
São leis nacionais ou 
regionais que geralmente 
cobrem Indicações 
Geográficas e elas se aplicam 
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possui o nome da região onde o bem é 
produzido (i.e. Champagne). Pode consistir 
em em produtos agícolas como também 
produtos que culturalmente pertencem a 
uma região. Apelação de Origem é também 
um tipo de Indicação Geográfica e é 
utilizada em produtos que possuem uma 
qualidade específica devida à sua 
localização geográfica. 
a todos os bens em uma 
região que seguem processos 
específicos de produção 
determinados pela lei. 
Fonte: Compilação baseada na OMPI e INPI. 
A tabela acima mostra os diferentes tipos de DPIs descritos por organizações 
responsáveis. Porém, existem também métodos informais de proteção da 
propriedade intelectual. Segredo de negócio e manutenção da liderança inovadora de 
mercado são exemplos de métodos informais de proteção de bens intangíveis. 
Natureza da invenção (processo do produto), custos, duração da proteção, engenharia 
inversa e divulgação do conhecimento são, por exemplo, critérios usados na hora de 
decidir entre patentear uma tecnologia ou mantê-la em segredo de negócio. (Hall, 
2014).  
Além da proteção e de se fazer cumprir os direitos de sua propriedade intelectual em 
caso de violação, existem também algumas outras formas de gerenciar sua 
propriedade intelectual e otimizar recursos e receitas por meio de licenças de 
tecnologias existentes, bem como licenciar sua tecnologia para outras empresas. 
Diferentes estratégias existem para aqueles que possuem um tecnologia protegida, 
bem como para aqueles que não possuem direitos sobre uma propriedade intelectual. 
Portanto, existem diferentes métodos de extracão de valor de um PI e as estratégias 
podem ser divididas em dois grupos: Estratégias ofensivas (Proprietário da PI) e 
estratégias defensivas (Não-proprietário da PI). A proxima tabela mostra essas 
estratégias. 
Tabela 2: As Principais Estraégias na Gestão de PI. 
Opção para Proprietários da PI Opções para Não-Proprietários da PI 
Exercitando 
Poder de 
Mercado 
Escolher a melhor forma de 
proteção de sua PI (patente, 
marca, desenho industrial, 
etc.). 
Afirmando 
Privilégio 
Legal 
Duas formas: entrantes do 
mercado desafiam a 
validade dos direitos da 
empresa que possui a PI 
ou reconhece a validade 
da PI, mas argumenta que 
o produto/prática de sua 
tecnologia não irá 
conflitar com os direitos 
de PI do concorrente. 
Venda 
Venda da PI assim como 
qualquer outro ativo. 
Estratégia utilizada quando 
o proprietário da PI não 
possui capacidade de 
produção ou 
comercialização da 
tecnologia desenvolvida 
Desenvolver 
uma 
Tecnologia 
Alternativa 
Criar um novo 
produto/serviço que evite 
o territorio reivindicado 
pelo concorrente. 
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para sua potencial 
exploração. 
Licenciamento 
Manter a posse da PI, mas 
licenciar a tecnologia para 
que outras empresas 
possam comercializar. 
Empresas geralmente 
comparam a receita da 
licença com os custos de 
uma crescente 
concorrência. 
Obtendo 
Permissão 
Se o concorrente está 
consciente que um 
entrante de mercado pode 
criar uma invenção similar 
à sua tecnologia, essa 
empresa pode querer 
licenciar suas patentes 
para esse entrante. 
Colaboração 
Grandes benefícios 
potenciais. Colaboração 
pode aumentar o valor de 
sua invenção. Uma das mais 
importantes formas de 
colaboração é a 
participação em 
Organizações de Normas 
Padrão.  
"Detente" 
Significa construir um 
grande portfólio para usá-
lo como ameaça de contra-
processo. Essa situação 
pode dissuadir 
concorrentes a afirmar 
seus privilégios legais. 
Doação 
Algumas razões em que 
doar sua PI pode ser 
estratégico: tornar 
informações públicas e 
não-patenteáveis podem 
reduzir os riscos de 
sustentação; divulgar parte 
do conhecimento pode 
ajudar uma empresa a 
acessar mercados de 
capital.  
Rápida 
Disseminação 
Significa disseminar uma 
tecnologia de forma tão 
rápido e ampla que a 
empresa pode ou 
persuadir o concorrente a 
licensiar a tecnologia ou 
convencer um juiz ou juri 
de que sua atividade é 
legítima. 
Fonte: Compilação baseada em Fisher III, 2013. 
Esses são alguns exemplos de estratégias adotas por empresas ao gerenciar suas 
propriedade intelectuais. Conhecer bem o seu mercado e o potencial tecnológico da 
sua empresa é fundamental para que as estretégias corretas sejam tomadas. 
Para que sua tecnologia traga mais renda para a sua empresa, é preciso adotar as 
estratégias corretas. Em alguns casos na gestão de PI, se faz necessário o cálculo de 
valor da tecnologia. Ao se fazer cumprir seus direitos por meio de litígio ou em caso 
de licenciamento de uma tecnologia, por exemplo, saber o valor de sua PI é 
fundamental. Nos casos de licenciamento ou obtenção de crédito junto a Venture 
Captitals, bancos ou outras instituições, uma maneira eficiente de se calcular o valor 
de sua tecnologia é calculando o quanto de receita a sua empresa pode obter ao 
explorar essa tecnologia. 
Por isso, desenvolvemos uma plataforma na qual a sua empresa pode fazer uma 
auditoria resumida de sua PI, bem com o calcular o valor de sua patente baseado-se 
no fluxo de caixa estimado da emrpesa no caso de exploração comercial dessa 
patente.   
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Appendix E – Report Source  
 
Report Source - Portuguese 
Relatório de Estudo em Auditoria Básica de PI 
 
Parabéns, NOME E SOBRENOME!  
 
Sua empresa NOME DA EMPRESA participu do nosso sistema educativo sobre Propriedade 
Intelectual (PI) e você acaba de receber o relatório final de nosso estudo em auditoria básica em 
patente. Acreditamos que as informações abaixo podem lhe ajudar a entender quais os principais 
pontos a serem considerados ao gerenciar sua PI e buscar uma maior valorização da sua 
tecnologia.  
 
 
1. Por favor, informe-nos sobre o status de sua patente. 
Qual é a data de entrada do pedido de registro de sua patente? (Application Date) 
 
Sua patente provavelmente é valida até o ano AAAA (CÁLCULO DO ANO DE ENTRADA DO 
PEDIDO +20). Dessa forma, sua empresa terá mais XX anos de direitos exclusivos sobre essa 
tecnologia. Porém, o tempo legal da sua patente pode não ser o mesmo tempo de sua vida 
econômica. Ameaças ou oportunidades externas podem aumentar ou diminuir esse tempo. 
Ao calcular o valor da sua patente para um possível licenciamento ou obtenção de crédito, a 
vida econômica deve ser levada em consideração. É também importante avaliar se a sua 
patente é uma patente de invenção ou um modelo de utilidade. Se a sua tecnologia se encaixa 
na segunda categoria, o tempo de proteção legal será de 15 anos a partir do depósito e não 
20.  
1A – de 1 a 5 anos restantes 
1B – de 5 a 10 anos restantes 
1C – mais de 10 anos 
 
1A – Com tão pouco tempo para utilizar de forma exclusiva a sua tecnologia, a sua empresa o 
risco de comprometer futuros rendimentos provenientes da exploração dessa tecnologia. 
Você pode considerar a possibilidade de extensão dessa proteção, proteger versões 
melhoradas de sua invenção ou aumentar o portfolio de PIs em torno dessa tecnologia. 
Recomendações de profissionais da área legal podem lhe ajudar a resolver essa questão. 
1B – Você ainda tem tempo para explorer sua tecnologia, mas você precisa considerar a 
possibilidade de extender essa proteção ou tomar outras iniciativas como proteger versões 
melhoradas de sua invenção ou aumentar o portfolio de PIs em torno dessa tecnologia. 
Quanto maior o tempo legal de sua patente, maiores as chances de sua companhia explorar 
esse ativo. Recomendações profissionais da área legal podem lhe ajudar a resolver essa 
questão. 
1C – Dependendo da área de sua empresa, sua tecnologia ainda pode ser considerada nova 
no mercado. Tente explorar ao máximo seu ativo intangente. Licenciamento e utilização do 
valor de sua patente para obter crédito no mercado são algumas estratégias que podem ser 
adotadas no seu negócio.   
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2. A sua empresa utiliza alguma outra propriedade intelectual ou conhecimento gerado por 
outras empresas ou terceiros em sua patente? Em caso positivo, essa utilizacão é 
devidamente licenciada? 
Descrição: Podem ser consideradas nessa resposta tecnologias de outras patentes, marcas ou softwares 
necessários para o desenvolvimento de sua tecnologia. 
Sim e possuo a devida licensa 
Sim, mas não possuo licensa para utilização 
Não 
Não sei 
 
2A – Em relação ao uso de PI de terceiros, sua empresa está segura! Você utiliza outros 
Direitos de Propriedade Intelectual (DPIs) de forma responsável e com a devida licença. Isso 
mostra que sua empresa tem  grandes chances de não enfrentar um processo litigioso no 
futuro em relação a essa patente e também influencia positivamente no valor de mercado de 
sua tecnologia. 
2B – Em relação ao uso de PI de terceiros, sua empresa está em risco constante! Garantir a 
correta utilização de outros PIs é garantir a livre exploração do seu produto ser o risco de 
sofrer um processo legal que lhe retirará o direito de comercialização de sua tecnologia. 
Busque, o mais breve possível, meios de proteger sua tecnologia a partir do uso correto de 
outras tecnologias.  
2C – Em relação ao uso de PI de terceiros, sua empresa está segura! Você não utiliza nenhum 
Direito de Propriedade Intelectual (DPI) de outras empresas ou indivíduos. Isso mostra que 
sua empresa tem grandes chances de não enfrentar um processo litigioso no futuro em 
relação a essa patente e também influencia positivamente no valor de mercado de sua 
tecnologia. 
2D – Em relação ao uso de PI de terceiros, certifique-se de que sua companhia possui os 
direitos legais para uso correto desses ativos. O uso de tecnologias existentes sem a 
permissão apropriada pode trazer problemas legais para a sua empresa e impedir o 
desenvolvimento e comercialização de sua tecnologia. 
 
3. Em quais jurisdições a sua empresa protege atualmente esta patente? 
Descrição: Podem ser selecionadas mais de uma opção 
Brasil 
Estados Unidos 
Um ou mais países da União Europeia 
Japão 
Não Sei 
Outro:_______ 
Somente Brasil (amarelo), mais de uma opção (verde) e Não sei (vermelho) 
 
3A – É importante saber em quais jurisdições sua patente está protegida. Isso determinará 
em quais mercados sua empresa possui direitos para livre exploração de sua tecnologia. Você 
precisa verificar se sua empresa está protegendo essa tecnologia de forma correta.   
3B – A proteção de sua patente somente em uma jurisdição pode limitar sua empresa em 
termos de acesso a diferentes mercados. Garantir a proteção de sua patente em outros 
mercados é fundamental para a expansão de seu negócio.  Até mesmo em casos de 
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licenciamento de tecnologia, o alcance geográfico tem um importante papel no valor de sua 
patente. 
3C – Sua patente está protegida em mais de uma jurisdição. Esse é um fator importante e um 
bom passo para empresas que desejam atingir diferentes mercados ou licenciar sua 
tecnologia para terceiros em diferentes pontos do mundo.   
 
4. A sua empresa é a única proprietária dessa patente ou ela também pertence a empregados ou 
terceiros? 
Somente minha empresa 
Empregados ou terceiros estão envolvidos 
Não Sei 
 
4A – Em relação à posse dessa PI, sua empresa está bem! Ter a patente registrada em nome 
da empresa é essencial para evitar alguma reivindicação de terceiros no futuro e garantir que 
negociações envolvendo essa PI não estarão em risco. Para patentes futuras, algumas 
medidas legais como acordos de confidencialidade (NDAs) podem ser tomadas para evitar 
problemas. Consulte um especialista legal para conhecer melhor suas opções. Esse fator tem 
influência no valor da patente.  
4B – Em relação à posse dessa PI, cuidado! Ter a patente registrada em nome da empresa é 
essencial para evitar alguma reivindicação de terceiros no futuro e garantir que negociações 
envolvendo essa PI não estarão em risco. Algumas medidas legais como acordos de 
confidencialidade (NDAs) podem ser tomadas para evitar problemas no futuro. Consulte um 
especialista legal para conhecer melhor suas opções. Esse fator tem influência no valor da 
patente. 
4C – Em relação à posse dessa PI, cuidado! Saber se a patente está registrada em nome da 
empresa é essencial para evitar alguma reivindicação de terceiros no futuro e garantir que 
negociações envolvendo essa PI não estarão em risco. Algumas medidas legais como acordos 
de confidencialidade (NDAs) podem ser tomadas para evitar problemas no futuro. Consulte 
um especialista legal para conhecer melhor suas opções. Esse fator tem influência no valor da 
patente. 
 
5. Qual a probabilidade de terceiros reivindicarem o direito de propriedade de sua patente? 
Probabilidade Alta 
Probabilidade Baixa 
Não Sei 
 
5A – Se terceiros podem reivindicar a propriedade de sua patente, sua empresa corre grandes 
riscos de perder a livre exploração de sua tecnologia. Você deve urgentemente buscar ajuda 
legal para ajustar essa situação. Uma alternativa pode ser negociar a licença da patente que 
você pode estar infringido.  
5B – Ter o direito à livre exploração de sua tecnologia é sempre importante para evitar 
processos legais no futuro. Sua empresa está no caminho certo. Certifique-se que atividades 
de monitoramento do mercado são constantes em sua empresa.  
5C – Conhecer os riscos que sua tecnologia corre é extremamente importante para garantir 
que as medidas corretas sejam tomadas e que sua empresa terá a liberdade para atuar nos 
mercados desejados. Busque o constante monitoramento do mercado para diminuir esse 
risco. 
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6. Existem, atualmente no mercado, patentes de terceiros que poderiam impedir o 
desenvolvimento ou uso efetivo de sua technologia? 
Sim 
Não 
Não Sei 
 
6A – A utilização de tecnologia de terceiros no desenvolvimento de seu produto sem a correta 
autorização pode trazer processo legal para a sua empresa no futuro. Você deve o mais breve 
possível buscar meios de legalizar sua produção. 
6B – Sua empresa não utiliza tecnologias de terceiros que poderiam impedir o 
desenvolvimento e exploração de sua invenção. Isso influencia positivamente no valor de sua 
patente, pois não representa riscos de processos legais no futuro. 
6C – Não saber se sua invenção fere os direitos legais de outras invenções pode lhe 
surpreender de forma negativa no futuro. Certifique-se de que sua empresa não fere os 
direitos de outras empresas para evitar problemas e influenciar positivamente o valor de sua 
patente. 
 
7. A sua patente é apoiada por outras propriedades intelectuais (patentes, marcas, desenho 
industrial, segredo de mercado)? 
Sim 
Não 
Não Sei 
 
7A – Dar suporte à sua patente com outras formas de PI (marcas, direitos de autor, desenho 
industrial, etc.) é uma forma de aumentar o valor de seu ativo intangível. Continue mantendo 
um portfolio de PI em torno de sua patente para garantir seus direitos de exploração e 
aumentar o valor de sua tecnologia.   
7B - Dar suporte à sua patente com outras formas de PI (marcas, direitos de autor, desenho 
industrial, etc.) é uma forma de aumentar o valor de seu ativo intangível. Considere aumentar 
o portfolio de PIs da sua empresa aplicáveis à sua patente para garantir seus direitos de 
exploração e aumentar o valor de sua tecnologia.  
7C - Dar suporte à sua patente com outras formas de DPI (marcas, direitos de autor, desenho 
industrial, etc.) é uma forma de aumentar o valor de seu ativo intangível. Busque conhecer 
quais DPIs, no portfolio da sua empresa, são aplicáveis à sua patente para garantir seus 
direitos de exploração e aumentar o valor de sua tecnologia. 
 
8. Para determinar a vida econômica de sua patente, precisamos saber quais são as chances de 
sua patente estar infringindo outras patentes. 
Há chances de que minha empresa esteja infringindo alguma patente 
Não há chances de que minha empresa esteja infringindo outra patente 
Não Sei 
8A – Sua tecnologia pode, no momento, estar infringindo outra invenção. Sua empresa e seus 
investimentos estão em risco e podem enfrentar um processo legal no futuro. Isso afeta 
fortemente o valor de sua patente.   
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8B – Sua empresa aparentemente não está infringindo nenhuma patente de terceiros. Isso 
reduz muito as chances de enfrentar um processo na justiça no futuro e afeta positivamente 
o valor de sua patente. 
8C – Estudar o mercado é extremamente importante para descobrir se sua tecnologia está 
infringindo o direito de outra empresa ou indivíduo. Essa situação afeta o valor de sua 
patente.  
9. Existe alguma tecnologia patenteada ou com outras formas de proteção de PI que possa servir 
de alternativa ou substituir sua tecnologia no mercado? 
Sim 
Não  
Não Sei 
9A – O fato de ter algum produto substituto ou tecnologia alternativa patenteada representa 
grande risco ao seu negócio. Sua empresa deve procurar conselhos legais e buscar estratégias 
para que você não perca sua fatia do mercado. Isso representa grande risco para o valor de 
sua tecnologia, já que a vida econômica dessa patente pode ser atingida. 
9B – O fato de não existir algum produto substituto ou tecnologia alternativa patenteada 
diminui bastante os riscos ao seu negócio. Isso mostra que sua empresa conhece o mercado 
em que atua e que há grandes chances de não surgirem tecnologias similares no curto prazo. 
Certifique-se de que sua empresa continua buscando constantimente por novidades na sua 
área de atuação.  
9C – O fato de sua empresa não saber sobre a existência de tecnologias alternativas ou 
produtos substitutos é preocupante. Pesquisar o mercado e estudar a concorrência é 
essencial. Sua empresa deve criar um processo de benchmarking e iniciar atividades de 
inteligência competitiva o mais breve possível. 
 
10. A sua patente é explorada a partir de estratégias de marketing? 
Sim 
Não  
Não Sei 
 
10A – Estratégias de marketing possuem um papel importante ao avaliar o valor de uma PI. 
Suas estratégias de marketing afetam positivamente o valor de sua patente, uma vez que a 
sua marca já possui um valor entre o seu público-alvo.   
10B – Estratégias de marketing possuem um papel importante ao avaliar o valor de uma PI. 
Essas estratégias afetam positivamente o valor de sua patente. Considere construir uma 
reputação positiva para a sua empresa como forma de aumentar o valor de sua tecnologia e, 
consequentemente, da sua empresa.  
10C – Estratégias de marketing possuem um papel importante ao avaliar o valor de uma PI. 
Estratégias de marketing afetam positivamente o valor de sua patente. Busque familializar-
se com as estratégias de sua empresa. 
 
11. A sua empresa planeja aumentar o alcance geográfico de sua tecnologia? 
Sim. Minha empresa deseja expandir sua atuação 
Não. Minha empresa quer continuar no mercado local 
Não Sei 
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11A – Certifique-se que sua empresa protege sua tecnologia em mercados que são do seu 
interesse. Verifique também se sua tecnologia está infringindo algum direito de outra 
empresa ou indivíduo nesse mercado. Ter direito à exploração de sua tecnologia nesses 
mercados é importante.  
11B – Manter seu negócio no nível local é uma escolha e uma estratégia da sua empresa, mas 
tome cuidado com a concorrência internacional que pode afetar seu negócio. Também, uma 
patente que é protegida em diferentes partes do mundo e é internacionalmente conhecida 
tem, consequentemente, um maior valor no mercado.  
11C – Busque conhecer seu mercado e os potenciais de sua empresa para definir estratégias 
claras para seu negócio. A estratégia de expansão ou não-expansão do seu negócio pode ser 
bem sucedida quando baseada em informações concretas de mercado.  
 
12. A sua patente é dependente (depende de outras patentes existentes) ou independente (não 
depende de outras tecnologias)? 
Sim. Minha patente depende de uma ou mais patentes. É um aperfeiçoamento de uma 
tecnologia existente. 
Não. Minha patente é totalmente independente de outras tecnologias existentes. 
Não Sei 
 
12A – Sua patente usa outras patentes como base no desenvolvimento de sua tecnologia e 
representa uma melhoria em uma tecnologia existente. Provavelmente é um Modelo de 
Utilidade com proteção válida por 15 anos. Sua PI possui valor de mercado, porém não tão 
grande quanto uma patente independente, pois essa mostra um real avanço tecnológico de 
uma invenção. Considere esse fator ao calcular o valor de sua patente.  
12B – Sua patente não usa outras patentes e representa uma grande invenção. Ela possui alto 
valor de mercado, pois representa um alto avanço tecnológico. Considere esse fator ao 
calcular o valor de sua patente. Isso pode indicar que você possui uma patente de invenção 
com proteção para 20 anos.  
12C – Saber o que a sua patente representa para o mercado é fundamental para definir um 
valor para a sua tecnologia. Busque conhecer melhor o desenvolvimento de sua invenção para 
que, ao calcular o valor de sua patente, os reais riscos possam ser considerados.  
 
13. Qual a probabilidade de sua empresa excluir a concorrência nos mercados de seu interesse 
com a mesma tecnologia? 
Probabilidade Alta 
Probabilidade Baixa 
Não Sei 
 
13A – Sua empresa possui grandes chances de entrar em um mercado com sua tecnologia. 
Isso é um importante passo para definir estratégias para o seu negócio e é um fator que 
também influencia positivamente no valor de sua tecnologia.   
13B – Sua empresa poderá enfrentar grande concorrência ao entrar em um mercado, pois 
não possui grandes chances de excluir seus concorrentes. Isso é um importante fator para 
definir estratégias para o seu negócio e também influencia negativamente no valor de sua 
tecnologia. 
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13C – Saber se sua empresa poderá enfrentar grande concorrência ao entrar em um mercado 
é extremamente importante. Isso é um importante fator para definir estratégias para o seu 
negócio e também influencia no valor de sua tecnologia. 
 
Vamos agora ao valor! 
Fluxo de Caixa Anual Estimado: R$ 10.000.000,00 
Taxa de Desconto: 12% 
Tempo Legal da Patente: 20 anos 
De acordo com os valores informados por você, sua tecnologia em 20 anos pode valer em torno 
de: 
R$ 59.551.733,25. 
 
Conclusão Final do relatório. Exibir somente um texto e “apagar” as outras luzes. 
A conclusão final do relatório é:  
Sinal Vermelho: 
Cuidado! Você precisa de notáveis melhorias na proteção e nas 
estratégias de exploração de sua tecnologia para que ela tenha 
um valor maior no mercado. Sugerimos que você considere 
esses riscos na sua avaliação. Uma mudança significante na 
taxa de desconto ou no tempo de vida econômica de sua 
patente pode lhe ajudar a chegar a um valor mais realista para 
a sua patente.   
Sinal Amarelo: 
 
Você precisa melhorar alguns aspectos de seu negócio em 
relação à proteção e melhor exploração de sua tecnologia. Uma 
tecnologia bem protegida e bem explorada pode gerar um 
valor maior para sua empresa. Sugerimos que você considere 
esses riscos na sua avaliação. Uma pequena mudança na taxa 
de desconto ou no tempo de vida econômica de sua patente 
pode lhe ajudar a encontrar um valor mais realista para a sua 
patente. 
Sinal Verde: 
Parabéns! Sua empresa está, em grande parte, no caminho 
correto para uma tecnologia de grande valor. Atente-se para as 
sugestões do relatório final e, se necessário, faça ajustes na sua 
taxa de desconto ou no tempo de vida econômica de sua 
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patente. Nela você pode considerar alguns riscos e tentar 
encontrar um valor mais realista para a sua patente 
 
 
 
 
 
 
 
 
 
Example of E-mail Content sent to Participants 
Assunto: Participação em Estudo - Gestão de PI 
Prezado(a) NOME DA PESSOA, 
Obrigado por participar de nosso estudo. Em anexo você encontrará o relatório final de acordo 
com as respostas e valores fornecidos por você durante sua participação em nosso sistema de 
aprendizagem. 
Solicitamos que você conclua a sua participação, respondendo a cinco questões novamente para 
validação de nosso estudo. 
Para respondê-las, por favor, clique no link abaixo após a leitura do relatório. Essas perguntas 
avaliarão o seu conhecimento adquirido após sua completa participação em nosso estudo. 
https://ipauditing.typeform.com/to/yUsUDm 
Desde já agradecemos e desejamos sucesso em seu negócio! 
Atenciosamente, 
Time Fraunhofer / CAPES 
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Appendix F – Report Example 
 
Relatório de Estudo em Auditoria Básica de PI 
 
 
Parabéns, NOME DO USUÁRIO!  
 
Sua empresa NOME DA EMPRESA participu do nosso sistema de aprendizado em Propriedade 
Intelectual (PI) e você acaba de receber o relatório final de nosso estudo em auditoria básica em 
patente. Acreditamos que as informações abaixo podem ajudar a entender quais os principais 
pontos a serem considerados ao gerenciar sua PI e buscar formas de aumentar o seu valor. 
 
Lembre-se! Essa plataforma é um resultado de uma pesquisa acadêmica. todo o conteúdo e dados gerados por ela não 
serão divulgados individualmente. A intenção desse estudo é aumentar de forma efetiva o conhecimento dos seus 
participantes em relação às questões de Propriedade Intellectual.  
O conteúdo do relatório final gerado para sua empresa é baseado nos resultados das suas respostas e o cálculo de valor 
patente é baseado nos números fornecidos por você para a nossa fórmula. O propósito desse sistema de aprendizagem 
é educaional e baseado em pesquisa. Nós nao nos responsabilizamos pela precisão das informações and dados 
divulgados no relatório final. Existem outros fatores que influenciam o valor de sua patente que podem não estar 
presentes nesse estudo. No entanto, esse sistema pode lhe auxiliar em atividades e estratégias que lhe auxiliarão no 
esforço de aumentar o valor de sua tecnologia. 
Em caso de dúvidas, críticas ou sugestões, por favor, entre em contato pelo e-mail: 
julio.augusto.viana@imw.fraunhofer.de. 
 
 
Sua patente provavelmente é valida até o ano 2035. A sua empresa tem mais 19 anos de direitos 
exclusivos sobre essa tecnologia. 
 
Dependendo dá área de sua empresa, sua tecnologia ainda pode ser considerada nova no mercado. 
Tente explorar ao máximo seu ativo intangente. Licenciamento e utilização do valor de sua patente 
para obter crédito no mercado são algumas estratégias que podem ser adotadas no seu negócio.   
Em relação ao uso de PI de terceiros, sua empresa está segura! Você utiliza outros Direitos de 
Propriedade Intelectual (DPIs) de forma responsável e com a devida licença. Isso mostra que sua 
empresa tem  grandes chances de não enfrentar um processo litigioso no futuro em relação a essa 
patente. 
A proteção de sua patente somente em uma jurisdição pode limitar sua empresa em termos de 
acesso a diferentes mercados. Garantir a proteção de sua patente em outros mercados é 
fundamental para a expansão de seu negócio.  Até mesmo em casos de licenciamento de 
tecnologia, o alcance geográfico tem um importante papel no valor de sua patente. 
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Em relação à posse dessa PI, parabéns! Ter a patente registrada em nome da empresa é essencial 
para evitar alguma reivindicação de terceiros no futuro e garantir que negociações envolvendo 
essa PI não estarão em risco. Isso influencia no valor da patente. 
O fato de ter algum produto substituto ou tecnologia alternativa patentada representa grande 
risco ao seu negócio. Sua empresa deve procurar conselhos legais e buscar estratégias para que 
você não perca sua fatia do mercado. Isso representa grande risco para o valor de sua patente, já 
que a vida econômica dessa patente pode ser atingida. 
Conhecer os riscos que sua tecnologia corre é extremamente importnte para garantir que as 
medidas corretas sejam tomas e que sua empresa terá a liberdade para atuar nos mercados 
desejados. Busque o constante monitoramento do mercado para diminuir esse risco. 
Não saber se seu produto fere os direitos legais de outros produtos pode lhe surpreender de forma 
negative no future. Certifique-se de que sua empresa não fere os direitos de outras empresas para 
evitar problemas e influenciar positivamente o valor de sua patente. 
Dar suporte à sua patente com outras formas de PI (marcas, direitos de autor, desenho industrial, 
etc.) é uma forma de aumentar o valor de sua PI. Busque conhecer quais PI no portfolio da sua 
empresa giram em torno de sua patente para garantir seus direitos de exploração e aumentar o 
valor de sua tecnologia. 
Estudar o mercado é extremamente importante para descobrir se sua tecnologia está infringindo 
o direito de outra empresa ou indivíduo. Essa situação afeta o valor de sua patente. 
Estratégias de Marketing possuem um papel importante ao avaliar o valor de uma PI. Estratégias 
de marketing afetam positivamente o valor de sua patente. Considere construir uma reputação 
positiva para a sua empresa  para aumentar o valor de sua tecnologia e, consequentemente, da 
sua empresa. 
Manter seu negócio no nível local é uma escolha e uma estratégia da sua empresa, mas tome 
cuidado com a concorrência internacional que pode afetar sua empresa. Também, uma patente 
que é protegida em diferentes partes do mundo e é internacionalmente conhecida tem, 
consequentemente, um maior valor no mercado. 
Sua patente usa outras patentes e representa uma melhoria em uma tecnologia existente. 
Provavelmente é um Modelo de Utilidade. Sua patente possui valor de mercado, porém não tão 
grande quanto uma patente independente de outras, pois essa mostra um real avanço tecnológico 
de uma invenção. Considere esse fator ao calcular o valor de sua patente.  
 
Saber se sua empresa poderá enfrentar grande concorrência ao entrar em um mercado é 
extremamente importante. Isso é um importante fator para definir estratégias para o seu negócio 
e também influencia no valor de sua tecnologia. 
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Vamos agora ao valor! 
Fluxo de Caixa Anual Estimado: R$ XXX.XXX,XX 
Taxa de Desconto: XX% 
Tempo Legal da Patente: XX anos 
De acordo com os valores informados por você, sua tecnologia em 19 anos pode valer em torno 
de: 
R$ XXX.XXX,XX. 
 
A conclusão final do relatório é: 
 
Sinal Amarelo: 
 
Você precisa melhorar alguns aspectos de seu negócio em 
relação à proteção e melhor exploração de sua tecnologia. Uma 
tecnologia bem protegida e explorada por gerar um valor 
maior para sua empresa. Sugerimos que você considere esses 
riscos na sua avaliação. Uma pequena mudança na taxa de 
desconto ou no tempo de vida econômica de sua patente pode 
lhe ajudar a encontrar um valor mais realista para a sua 
patente. 
 
 
 
 
 
 
 
 
 
